
RELATED BIT 500 LAKE SHORE OWNER LLC 
350 West Hubbard, Suite 300 

Chicago, Illinois 60654 
Phone: (312) 595-7400 

Fax: (312) 595-1898 

March 18,2014 

rVia UPS Ovemiehtl 
Cathleen R. Martwick 
Associate Regional Counsel 
Unite States Environmental Protection Agency 
Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604-3590 

Re: Environmental Covenant 
515 N. Peshtigo Ct, Chicago, IL 

Dear Ms. Martwick: 

Please find enclosed a recorded copy of the Environmental Covenant with all exhibits for 
the 515 N. Peshtigo project. 

Thank you in advance for your attention to this matter. If you have any questions, please 
do not hesitate to contact me at (312) 595-7400. 

Very truly yours. 

Jacmyn M.^Guon 
Vice President 

Enclosure 

cc: Donald Biemacki (via email) 
Frank Monterisi (via email) 
Michael Elch (via email) 
Larry Koch (via email) us EPA RECORDS CENTER REGION 5 

473666 
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This instrument was prepared by: 

Name: Leo P. Dombrowski 
Address: Sanchez Daniels & Hofihnan LLP 

333 W. Wacker Drive, Suite 500 
Chicago, IL 60606 

Please return this instrument to: 

Name: Leo P. Dombrowski 
Address: Sanchez Daniels & Hoffinan LLP 

333 W. Wack«: Drive, Suite 500 
Chicago, IL 60606 

ENVIRONMENTAL COVENANT 

1. This Enviromnental Covenant is made this . day of 2014, by 
and among Related BIT 500 Lake Shore Owner LLC (Grantor) and theHol^/CS^tee fbrther 
identified in paragraph 3 below pursuant to the Uniform Environmental Covenants Act, 765 
ILCS Ch. 122 ("UECA") for the purpose of subjecting the Property to the activity and use 
limitations described herein. 

2. Pronertv and Grantor. 

A Property: The real property subject to this Environmental Covenant is 
located at 515 North Peshtigo Court, in Chicago, Cook County, IlUnois, and is legally 
described in Exhibit A, hereinafier referred to as the "Property." The county parcel 
numbers for this Property are 17-10-218-007 & 17-10-218-008. 

B. Grantor: Related BIT 500 Lake Shore Owner LLC is fee currrat fee 
owner of fee Property and is fee "Grantor" of this Environmental Covenant. The nmiling 
address of fee Grantor is: 



Related BfT 500 Lake Shore Owner LLC 
c/o Related Midwest 
350 W. Hubbard Street, Suite 300 
Chicago, EL 60654 
Attn: Don Biemacki 

3. Holders (and Grantees for purposes of indenngV 

A. Illinois EPA is a Holder (and Grantee for purposes of indexing) of this Environmental 
Covenant pursuant to its authority under Section 3(b) of UECA. The mailing address 
of the Illinois EPA is 1021N. Grand Avenue East, P.O. Box 19276, Springfield, IL 
62794-9276. 

B. Related BIT 500 Lake Shore Owner LLC is a Holder (and Grantee for 
piuposes of indexing) of this Environmental Covenant pursuant to UECA. 
The mailing address of Related BIT 500 Lake Shore Owner LLC is the same 
as in paragraph 2.B. above. Regardless of any future transfer of the Propaty, 
Rela^ BIT 500 Lake Shore Owner LLC shall remain a Holder of this 
Environmental Covenant. Related BIT 500 Lake Shore Owner LLC is to be 
identified as both Grantee and Grantor for purposes of indexing. 

4. Agencies. The Illinois EPA and the U.S. EPA are "Agencies" widiin the meaning of 
Section 2(2) of UECA. The Agencies have tq>proved the environmental response project 
described in paragraph 5 below and may enforce this Environmental Covenant pursuant to 
Section 11 of UECA. 

5. Environmental Response Project and Administrative Record. 

A. This Environmental Covenant arises under an environmental response project as 
defined in Sections 2(5XB) and (D) of UECA. 

B. The Property has been designated the Lindsay Light II Operable Unit 18 Site (OU 
18) and is part of the Lindsay Light II Site. The Lindsay Light 11 Site currently has 20 operable 
units. The Property, OU 18, has undergone environmental remediation pursuant to an 
Administrative Settlement Agreement and Orda: on Coirsent for Removal Action in In the 
Matter of Lindsay Light n Operable Unit 18, 515 North Peshtigo Court, Chicago, IL, Docket 
No. VTW-1 l-C-976 ("Consent Order"), issued under the Comprehensive Envirormiental 
Response, Compensation and Liability Act, 42 U.S.C. §§ 9601 et. seq. ("CERCLA") Sections 
104,106(a), 107, arid 122. A copy of the Consent Order is attached as Exhibit B. 

In 2011-2013, Grantor completed all Work at OU 18 as defined in Section 111 of the 
Consent Order and required by Section VIlI of the Consent Order iricluding radiologically 
screening portions of Ae Site in 18-mch lifts to identify soil in excess of the clean-up criteria of 
7.1 picocuries per grarh (pCi/g) total radium. Grantor performed this Work pursuant to the U.S. 
EPA-approved Work Plan attached as Exhibit C. Grantor did not radiologically screen the entire 
OU 18 Site because it did not undertake construction excavation at all portions of the OU 18 



Site. U.S. EPA issued a Completion Letter dated September 30,2013, which is attached as 
Exhibit D. Activity and use limitations (Institutional Controls in the form of a Deed Restriction) 
are required under Section X of the Consent Order if upon completion of the Work required 
under the Consmt Order, any portion of the OU 18 Site is not r^iologically surveyed in 18-inch 
lifts. 

All known soil contemination identified in excess of the clean-up criteria has be^ 
excavated and transported off-site for disposal. While there may not rimiaih any radiblogically 
contaminated soil at the Property, this Environmental Covenant shall operate to fulfill the 
requirements of Section X of the Consent Order which requires a Deed Restriction/Institutional 
Contract Document to apply to any portion of the Site that is not radiologically surveyed in 18-
inch lifts. The Activity and Use liinitations described in paragraph 7 below are required to 
protect construction laborers, utility workers and the public that may be exposed to elevated 
levels of thorium if any portion of the OU 18 Site that was not radiologically surveyed in 18-inch 
lifts is ever excavated without the proper radiation monitoring ̂ d management and disposal of 
radioactively contaminated matmals. 

C. Grantor wishes to cooperate fiiUy with the Agencies in the implementation, 
operation, and maintenance of the terms of Ms Environmental Covenant at the OU 18 Site. 

D. The Administrative Record for the response actions at the OU 18 Site (including 
the environmental response project at the Property) is maintained at the U.S. EPA Superiund 
Record Center, 1^ Floor, 77 West Jackson Boulevard, Chicago, Illinois 60604. Persons may also 
contact FOIA Officer, 1021 N. Grand Avenue East, P.O. Box 19276, Springfield, IL 62794-9276 
for the Administrative Record or other information concerning the Property. 

6. Grant of Covenant. Covenant Runs With The Land. Grantor creates this 
Environmental Covenant pursuant to UECA so that the Activity and Use Limitations, and 
associated terms and conditions set forth herein shall "run with die land" in accordance with 
Section S(a) of UECA and shall be binding on Grantor, its heirs, successors and assigns, and on 
all present and subsequent fee owners (hereafter each an "Owner"), or other p^ons acquiring an 
interest in the real estate underlying the Site. 

7. Activity and Use Limitations. The following Activity and Use Limitations apply to the 
use of the Property: 

A. The Consent Order defines "Uninvestigated Site Area" as any portion of the Site 
which is not radiologically surveyed in 18-inch lifts to native sand in accordance with the Work 
Plan or any portion of the site where any known contamination will remain after completion of 
the Work. 

B. Grantor has attached hereto and submitted to U.S. EPA the legal description 
(Exhibit A) and elevation information on a map of the Uninvestigated Site Area (Exhibit E) 
documenting and demonstrating those areas of the Property which were not investigated in 18-
inch lifts. All known soil contamination identified in excras of the clean-up criteria has been 
excavated and transported off-site for disposal. 



C. Except as provided in a work plan approved in writing by UyS. EPA, disturbing, 
exposing and intruding upon soils in die Uninvestigated Site Area is prohibited. 

P, Prior to disturbing, exposing Or intruding upon the soils in the Uninvestigated Site 
Area, the Owner at die time of the proposed soU disturbance, exposure or intrusion sbnl l notify 
U.S. EPA both by telephone and in writing of plans to work in the Uninvestigated Site Area at 
le^t 72 hours prior to (but no more than 21 calendar days in advance of) commencing such 
activities. When material contaiiiing total radium (Ra-226 +Ra-228) exceeding 7.1 pGi/g is 
identified, the Owner at that time shall provide a letter rqjort to U.S. EPA explaining how woik 
was conducted in accordance with an approved work plan widiin 60 days of completion of the 
work. 

8. Right of Access. Grantor consents to officws, employees, contractors, and authorized 
representatives of the Holder and U.S. EPA entering and having continued access at reasonable 
times to the Property for the purpose of conducting any activity related to the Consent Order 

Nothing in this document shall limit or otherwise affect U.S. EPA's rights of entty and 
access or U.S. BPA'S and Illinois EPA's authority to take response actions under CERCLA, 
RCRA or otha applicable fed^ and state laws. 

9. Reserved rights of Grantor. Grantor hereby reserves unto itself its successors, ahd 
assigns, including heirs, lessees and occupants, all ri^ts and privileges in and to tiie use of the 
Property winch are not incompatible witii the Activity and Use Limitations identified herein. 

10. No Public Access and Use. No right of access of use by the general public to any 
portion of the Property is conveyed by this instrument. 

11. Future Conveyances, Notice and Reservation. 

A. Grantor or transferee, if applicable, shall include in any futiUe instrument 
conveying any interest in any portion of the real estate underlying the Site, including but not 
limited to deeds and mortgages but excluding (i) tenant leases, and (ii) with respect to any 
condominium umt or units created on the She, any deed conveying title to a condominium unit 
or mortgage creating a lien on such condominium unit, a notice and reservation which is in 
substantially the following form: 

THE INTEREST CONVEYED HEREBY IS SUBJECT TO AND 
GRANTOR SPECIFICALLY RESERVES THE ENVIRONMENTAL 
COVENANT EXECUTED UNDER THE UNIFORM ENVIRONMENTAL 
COVENANTS ACT (UECA) AT 765ILCS CH. 122 RECORDED IN THE 
OFFICIAL PROPERTY RECORDS OF COOK COUNTY, ILLINOIS ON 

AS DOCUMENT NO. , IN FAVOR OF 
AND ENFORCEABLE BY GRANTOR AS A UECA HOLDER, THE 
ILLINOIS ENVIRONMENTAL PROTECTION AGENCY AS A UECA 
HOLDER AND THE U.S. ENVIRONMENTAL PROTECTION AGENCY 
AS A UECA AGENCY. 



B. Grantor or transferee, if applicable, shall notify Illinois EPA and U.S. EPA in 
writing wifhin ten days after each conveyance of an interest in the real estate linderlying the She 
or any portion thereof, excluding tenant leases or conveyance or mortgage of any condominium 
unit or units created on the Site. The notice shall include the name, address, and telephone 
number of the transferee, a copy of the deed or other documentation evidencing die conveyance, 
and a survey map that shows the boimdaries of the property being transferred. 

12. Enforcement and Combliance. 

A. Civil Actioh for Injunction or Equitable Relief. This Envnomnental 
Covenant may be enforced through a civil action for injurictive or other equitable relief for any 
violation of any term Or condition of this Environmental Covenant, including violation of die 
Activity and Use Limitations under Paragraph 7 and denial of Right of Access under Paragraph 
8. Such an action may be brought individually or Joindy by: 

i. the Illinois Environmental Protection Agency 
ii. the Holdos of the Enviromnoital Covenant; and 
iii. U.S. EnvirOnmeiital Protection Agency. 

B. Other Authorities Not Affected. No Waiyer of Enforcement. All remedies 
available hereunder shall be in addition to any and all odier remedies at law or in equity, 
including CERCLA. Nofliing in this Environmental Covenant affects Illinois EPA's or U.S. 
EPA's audiority to take or require performance of response actions to address releases or 
threatened releases of hazardous substances or pollutants or containinants at or from the 
Property, or to enforce the Consent Order. Enforcement of die terms of this instrument shall be 
at the discretion of the Holders, die U-S. EPA and Illinois EPA, and any forbearance, delay or 
omission to exercise its rights under this instrument in the event of a breach of any term of this 
instrument shad not be deemed to be a waiver by the Holders, U.S. EPA, or Illinois EPA of such 
term or of any subsequent breach of the same or any other term, or of any of the rights of the 
Holders, U.S. EPA, or Illinois EPA. 

C. Former Owners And Interest Holders Subject to Enforcement. An Owner, or 
odier person that holds any right, title or interest in or to the Property, remains subject to 
enforcement with respect to any violation of this Environmental Covenant by the Owner or other 
person which occurred during the time when the Owner or other person was bound by this 
Environmental Covenant regardless of whether the Owner or other person has subsequendy 
conveyed the fee title, or other right, title or interest, to another person. 

13. Waiver of Certain Defenses. This Environmental Covenant may not be extinguished, 
limited, or impaired through issuance of a tax deed, foreclosure of a tax lien. Or application of the 
doctrine of adverse possession, prescription, abandonment, waiver, lack of enforcement, or 
acquiescence, or similar doctrine as set forth in Section 9 of UECA. 

14. Representations and Warranties. Grantor hereby r^resents and warrants to the Illinois 
EPA, U.S. EPA and any other signatories to this Environmental Covenant that, at the time of 



execution of this Environmental Covenantj that the Grantor is lawfully seized in fee simple of the 
Property, tiiat the Grantor has a good and lawful right and power to sell and convey it or any 
interest tiierein, that the Property is free and clear of enciunbiances, otiier than those interests and 
encumbrances as reflected in the Title Policy attached as Exhibit F, and that the Grantor will 
forever warrant and defend the title thereto and the quiet possession thereof. After recording this 
instrument. Grantor will provide a copy of this Environmental Covenant to all holders of record 
of tiie encumbrances inclnding those entities noted in Exhibit P. 

15. Amendment or Termination. Exc^t the Illinois EPA and U.S. EPA, aU Holders and 
other signers waive the right to consent to termination of the Envirormiental Covenant. This 
Environmental Covenant may be amended by consort only if the amendment is signed by the 
Illinois EPA, U.S. EPA and Ae then current fee simple Owner of the Property. If Grantor no 
longer owns the Property at the time of proposed amendment or termination. Grantor waives the 
right to consent to an amendment or termination of the Environmental Covenant, provided that in 
no event shall an amendment agreed to by a subsequent Owner be binding on Grantor to the 
extent tiiat it alters, changes or expands upon Grantor's obligations or liability. U.S. EPA 
together with Illinois EPA rnay terminate this Environmental Covenant, in whole or in part, in 
writing, as authorized by law. If requested by the U.S. EPA and Illinois EPA, such writing will 
be executed by the then current Owner in recordable form and recorded with the Recorder of 
Deeds, Cook County, Illinois. The then current Owner of the Property may only modify or 
terminate the requirements of the Environmental Covenant and the aWe restrictions in whole or 
in part, in writing, with the prior written approval of U.S. EPA and Illinois EPA. The then 
current Owner of the Property may seek to modify or terminate, in whole or in part, the 
restrictions by submitting to U.S. EPA and Illinois EPA, for approval, a written application that 
identifies each such term and restriction to be terminated or modified, describes the terms of each 
proposed modification and includes proposed revision(s) to the Environmental Covenant. Each 
application for termination or modification of any restriction shall include a demonstration that 
the requested termination or modification will not interfere with, impair or reduce protection of 
human health and the environment If U.S. EPA together with the Illinois EPA makes a 
determination that an application satisfies the requirements of this Paragraph, including the 
criteria specified above, U.S. EPA will notify the then current Property Owner in writing. If U.S. 
EPA does not respond in writing to a request to change land use within 90 days of its receipt of 
that request, unless Grantor agrees to extend this period beyond 90 days, U.S. EPA and Illinois 
EPA may be deemed to have denied the request, If a tnodification to or termiriation of restriction 
is approved, the tiien current Property Owner shall record the revised Environmental Covenant as 
approved by U.S. EPA and Illinois EPA, with the Rax)rder of Deeds, Cook County, Illinois and 
shrdl send copies to all parties in accordance with Paragraph 17.C. 

16. Notices. Exc^t for the annual electronic compliance reporting required in Paragraph 
18.A. below, any notice, demand, request, consent, approval, or communication that either party 
desires or is required to give to the other shall be in writing and shall either be served personally 
or sent by first class mail, postage prepaid, addressed as follows: 



To Grantor: 

Related Bit 500 Lake Shore Owner LLC 
c/o Related Midwest 
350 W. Hubbard Street, Suite 300 
Chicago, IL 60654 
Attn: Don Biemacki 

To Holder 

Related BIT 500 Lake Shore Owner LLC 
c/o Related Midwest 
350 W. Hubbard Street, Suite 300 
Chicago, IL 60654 
Atto: Don Biemacki 

To Agencies: 

Illinois Enviroiunental Protection Agency 
Chief, Bureau of Land 
1021 N. Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

U.S. Environmental Protection Agency 
Superfimd Division Director 
77 West Jackson Boulevard 
Chicago, IL 60604 

17. Recording and Notice of Environmental Covenant. Amendments and Termination. 

A. The Original Environmental Covertant. An Environmental Covenant must be 
recorded in the Office of the Recorder or Registrar of Titles of the county in which the property 
that is the subject of the Environmental Covenant is located. Within 30 days after the Illinois 
EPA and U.S. EPA (whichever is later) sign and deliver to Grantor this Enviroiunental 
Covenant, the Grantor shall record fiiis Environmental Covenant in the office of the County 
Recorder or Registrar of Titles for the County in which the Property is located. 

B. Termination, Amendment or Modification. Within 30 days after Illinois EPA 
and U.S. EPA (whichever is later) sign and deliver to Owner any termination, amendment or 
modification of this Environmental Covenant, the Owner shall record the amendment, 
modification, or notice of termination of this Environmental Covenant in the office of the County 
Records or Registrar of Titles in which the Propoly is located. 



C. Providing Notice of Covenant, Termination, Amendment or Modification. 
Within 30 days after recording this Environmental Covenant, the Grantor shall transinit a copy of 
the Environmental Covenant in recorded form to: 

i. the Illinois EPA; 
ii. the U.S. EPA; 
iii. each person holding a recorded interest in the Propraty, including 

diose interests reflected in the Title Policy attached in Exhibit F; 
iv. each person in possession of the Property, excepting any lessees; 

and 
V. the City of Chicago, Law Department. 

Within 30 days after recording a termination, amendment or modification of this 
Environmental Covenant, the Owner shall transmit a copy of the document in recorded form to 
the persons listed in items i to v above. 

18. ComDliapgg Bennrting: 

A. The Owner shall subnut to U.S. EPA on an annual basis an electronic inail notice 
confirming compliance with the Activity and Use Limitations provided in Paragn^jh 7. The 
electronic mail notice shall be submitted to both r5 sfrecords@.eDa.gov and 
r5webmaster@eDa.gov or other subsequent electronic mail address as instructed by U.S. EPA. 
The electronic mail subject line shall include "Linds^ Light Site." The electronic mail shall be 
submitted on the first July 1 that occurs at least six months after the effective date of this 
Environmental Covenant, and on each succeeding July 1 thereafter whether or not Griantor, its 
contractors, representatives or agents have disturbed, exposed or intruded upon soils in the 
Uiiinvestigated Site Area. Because Illinois EPA has not had involvement at the Site, the Owner 
need not submit the annual compliance reporting to Illinois EPA. 

B. Owner also shall notify the Dlinois EPA and U.S. EPA in writing as soon as 
possible of any actions or conditions that would constitute a breach of the Activity and Use 
Limitations in Paragraph 7. 

19. General Provisions. 

A. Controlling law: This Environmental Covenant shall be construed according to 
and govemed by the laws of the State of Illinois and the United States of America. 

B. Liberal construction ; Any general rule of construction to the contrary 
notwitiistanding, this instrument shall be liberally construed in favor of the grant to effect the 
purpose of this instrument and the policy and purpose of the environmental response project and 
its authorizing legislation. If any provision of this instrument is found to be anibiguous, an 
intapretation consistait with the purpose of this instrument that would render the provision valid 
shall be favored over any interpretation that would render it invalid. 



G. No Forfeiture: Nothing contained herein will result in a forfeiture or reversion of 
Grantor's title in any respect. 

p. Joint Obligation: If there are two or more parties identified as Grantor herein, 
the obligations in^sed by this instrument upon them shall be joint and several. 

E. Captions: The captions in this instrument have been inserted solely for 
convenience of reference and are not a part Of this instrument and shall have no effect upon 
construction or interpretation. 

20. Effective Date. This Environmental Covenant is effective on the date of 
acknowledgement of the signature of the Illinois EPA and U.S. EPA, whichever is later. 

21. Mat of Exhibits-
Exhibit A - Legal Description of the Property 
Exhibit B - Consent Order 
Exhibit C - USEPA Approved Work Plan 
Exhibit D - Completion Letter 
Exhibit E - Map of Uninvestigated Site Area 
Exhibit F - Title Policy 

[Signature Pages to follow] . 



THE UNDERSIGNED REPRESENTATIVE OF THE GRANTOR REPRESENTS AND 
CERTIFIES THAT HE/SHE IS AUTHORIZED TO EXECUTE THIS ENVIRONMENTAL 
COVENANT. 

IN WITNESS WHEREOF, THIS INSTRUMENT HAS BEEN EXECUTED ON THE DATES 
INDICATED BELOW: 

FOR THE GRANTOR: 

RELATED BIT 500 LAKE SHORE OWNER LLC 

By: Related BIT 500 Lake Shore Company LLC, sole member 

By: Related 500 Lake Shore LLC, member 

By. 

State of Illinois ) 
)SS. 

County of Cook ) 

On \)tC^£)C[0. 2013, this instrument was acknowledged before me by 
[ S\ of Related BIT 500 Lake Shore Owner LLC. 

Notary Publibo' 1 i i 
My Commissioner Expires: 3 I LP \ 

iignature) 

OmCMLSEAL 
NMBeRLYECOLBMN 

NOTARyWJKiC-tT/qEOFtll' 
MYOOMi8BIQN08m)3A:. ^ ^ 

10 



FOR THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

By. 

, Director 

(signature) 

Illinois Envirdnmental Protection Agency 

State of Illinois ) 
)SS. 

County of Sangamon) 

This instrument was acknowledged before me on 2014, by 
LISA 6oNN6:rr _j the Director of die Illinois Environmental Protection Agency, a state 
agen^, on behalf of die State of Tllinnis. 

Notary Public 
My Commission Expires 

.-(signature) 

zc/s 

11 



FOR THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

On behalf of the Administrator of die 
United States Environmental Protection Agency 

By.. 
Richard C. Karl, Director 
Superfund Division 
U.S. Environmental Protection Agency, Region 5 

STATE OF ILLINOIS 

COUNTY OF COOK 

) 
)SS. 
) 

UmNNA M. LOUIE 
OFFICIAL SEAL 

Notary Public. Stole 61 imiwli 
Mv Committion Expire* 

Morch 18,2014 

^ _ _ The foregoing instrument was acknowledged before me this day of 
, 2014, by Richard C. Karl, Director, Superfund Division, Region 5 of the United 

States Environmental Protection Agency. 

_ (signature) 

My Conimission Expires: 

12 



EXHIBIT A 

Legal Description of the Property 

The Property is located in the City of Chicago, Cook County, State of Illinois and more 
particularly described as: 

Common Address: 515 North Peshtigo Court, Chicago, niinois 

Legal Description: Block 4 in Cityfix)nt Center, being a subdivision in the North Fraction of 
Section 10, Township 39 North, Range 14, East of the Third PrinchJal Meridian, according to the 
plat tiiereof recorded February 24,1987 as document 87106320, in Cook County^ Illinois 

Real Estate Tax Index or Parcel #s: 17-10-218-007 & 17-10-218-008 

13 



EXHIBIT B 

Consent Order 

14 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGIONS 

77 WEST JACKSON BOULEVARD 
CHtGAGO, IL 60604-3^ 

SEP 0 a a" RB>IY TO THE ATTENTION OF; 

S-6J 

V][AET<F,(7rRQT^C]V1AIL 

Related BIT 500, LLC 
c/o Mr. Leo DoinbTowski 
Attorney at Law 
Wfldman, Harrold, Allen &. Dixon LLP 
225 West Wacker Drive, Suite 3000 
Chicago, niinois 60606 

Re; Lindsay light n Site, Operable Unit 18 (05YT) 
515 North Peshtigo Court, Oiicago, Illinois 

Dear Mr. Dombrowski: 

Enclosed is the fully executed Lindsay Light U Operable Unit 18 Administrative Settlement and Order 
on Consent for Removal Action (Settlement Agreement) for the property located at 515 North Peshtigo 
Court, Chicago, Illinois. This Settlement Agreement is issued pursuant to Sections 106 and 122 of the 
Comprehensive Environmental Response, Compensation, and Liability Act of 1980,42 U.S.C. §§ 9604, 
9606(a), 9607 and 9622, as amended^ 

Thank you and your client for your cooperation in reaching this Settlement Agreement. We look forward 
to the cleanup as it will help ensure the protection of construction Workers, utility worksrs and the public 
in Streeterville. If you have any questions, please call Mary Fulghum at (312) 886-4683 or Cathleen 
Martwick at (312) 886-7166. 

Director, Superfund Division 

cc: Mr. Gary King, Illinois Environmental Protection Agency Superfund Program Manager 

Enclosure 

RaeycMVRoieycMMe • PrMadMMiVagsiaUe Oil Based Ink* on 100« Raeydsd Paper (SOH Pasteonsinnar) 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

IN THE MATTER OF: 

Lindsay Light U Operable Unit 
515 North Peshtigo Court 
Chicago, Illinois 

Respondent: 

Related BIT 500 Lakeshore Owner, LLC 

ADMINISTRATIVE SETTLEMENT 
AGREEMENT AND ORDER ON 
CONSENT FOR REMOVAL ACTION 

y-lll-ll-C-976 DodcetNo. 

Proceeding Under Sections 104,106(a), 107 
and 122 of the Comprehensive 
Environmental Response, Compensation, 
and Liability Act, as amended, 
42 U.S.C. §§ 9604,9606(a), 9607 and 9622 



Lindsay Light 0 OU IS, SIS N. Peshtigo Ct. 
Adniih. Settlement Agreemoit and 
Order on Consent for Removal Action 

TABLE OF CONTENTS 

I. JURISDICTION AND GENERAL PROVISIONS I 
II. PARTIES BOUND 1 
III. DEFINrnONS..... .....2 
IV. FINDINGS OF FACT 3 
V. CONCLUSIONS OF LAW AND DETERMINATIONS ..5 
VI. SETTLEMENT AGREEMENT AND ORDER 6 
vn. DESIGNATION OF CONTRACTOR, PROJECT COORDINATOR, AND ON-SCENE 

COORDINATOR ..7 
vin. WORK TO BE PERFORMED ......8 
IX. SITE ACCESS 13 
X. ENVIRONMENTAL COVENANT/INSTITUTIONAL CONTROL DOCUMENT......... 13 
XI. ACCESS TO INFORMATION 16 
xn. RECORD RETENTION ...17 
xni. COMPLIANCE WITH OTHER LAWS 18 
XIV. EMHIGENCY RESPONSE AND NOTTFICATTON OF RELEASES. 18 
XV. AUTHORITY OF ON-SCENE COORDINATOR 19 
XVI. PAYMENT OF RESPONSE COSTS.... 19 
XVD. DISPUTE RESOLUTION .....20 
XVin. FORCE MAJEURE........ 21 
XK. STIPULATED PENALTIES .. .22 
XX. COVENANT NOT TO SUE BY U.S. EPA.... 25 
XXI. RESERVATIONS OF RIGHTS BY U.S. EPA ..25 
XXII. COVENANT NOT TO SUE BY RESPONDENT 26 
XXin. OTHER CLAIMS ,27 
XXrv. CONTRIBUTION 27 
XXV. iNDEMNfflCATlON ,28 
XXXVl. INSURANCE 29 
XXVn. MODffTCATlONS .31 
XXVill. NOTICE OF COMPLETION OF WORK 32 
XXIX. NOTICES AND SUBMISSIONS 32 
XXX. SEVERABILlTY/&nEGRAT10N/EXHIBlTS 34 
XXXI. EFFECTIVE DATE 34 



LindsBQr Ught n OU 18. S15 N. Peshtigo O. 
Admin. Settlement Agreement and 
Order on Consent for Removal Action 

I. JURISDICTION AND GENERAL PROVISniQNS 

1. This Administrative Settlement Agreement and Order on Consent ("Settlement 
Agreement") is entered into voluntarily by the United States Environmental Protection Agency 
("U.S. EPA") and Respondent. This Settlement Agreement provides for the performance of 
remove actions by Respondent including recording any Environmental Covenant on portions of 
the Site vdiere radioactive contamination may be present and also the reimbursement of certain 
response costs incurred by the United States at or in connection with the property designated 
Lindsay Light Operable Unit ("OU") 18, located at 515 North Peshtigo Court, Chicago, Illinois 
and that was formerly a parking lot and known as the "Site." 

2. This Settlement Agreement is issued under the authority vested in the President of the 
United States by Sections 104, IG6(a), 107 and 122 of the Comprehensive ̂ ivironmental 
Response, Compensation, and Liability Act of 1980,42 U.S.C. §§ 9604,9606(a), 9607 and 9622, 
as amended ("CERCLA"). This authori^ has been delegated to the Administrator of the U.S. 
EPAby Executive Order No. 12580, January 23,1987. 52 Federal Register 2923. and fiiither 
delegated to the Regional Administrators by U.S. EPA Delegation Nos. 14-14-A, 14-14-C and 
14-I4^D, and to the Director. Superfund Division, Region 5, by Regional Delegation Nos. 14-14-
A, 14-14-C and 14-14-D. 

3. U.S. EPA has notified the State of Illinois (the "State") of this action pursuant to 
Section 106(a) of CERCLA, 42 U.S.C. § 9606(a). 

4. U.S. EPA and Respondent recognize that this Settlement Agreement has been 
negptiated in good faith arid Aat the actions undertaken by Respondent in accordance with this 
Settlement Agreement do not constitute an admission of any liability. Respondent does not 
admit, and retains the tight to controvert in any subsequent proceedings other than proceedings to 
implement or enforce this Settlement Agreement, die validity of the flndmgs of facts, conclusions 
of law, and determinations ill Sections IV and V of this Settlement Agreement Respondent 
agrees to comply with and be bound by the terms of this Settlement Agreement and further 
agrees that it will not contest the basis or validity of this Settlement Agreement or its terms. 

II. fARTlEgpOVND 

5. This Settlement Agreement applies to and is binding upon U.S. EPA and upon 
Respondent and its successors and assigns. Any change in ownership or corporate status of the 
Respondent including, but not limited to, any transfer of assets or real or personal property shall 
not alter the Respondent's responsibilities under this Settlement Agreement. 
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6. Respondent is jointly and severally liable for carrying out all activities required by this 
Settlement Agreement. 

7. Respondent shall ensure that its contractors, subcontractors, and representatives 
receive a copy of and cotnply with this Settlement Agreement. Respondent shall be responsible 
for any noncompliance with this Settlement Agreement. 

in. DEFINITIONS 

8. Unless otherwise expressly provided herein, teitns used in this Settlement Agreement 
Which are defined in CERCLA or in regulations promulgated under CERCLA shall have the 
meaning assigned to th^ in CERCLA or in such regulations. Whenever terms listed below are 
us^ in this Settlement Agreement or in the Exhibits attached hereto and incorporated hereunder, 
the following definitions shall apply: 

a. "CERCLA" shall mean the Comprehensive Envirotunental Response, 
Compensation, and Liability Act of 1980, as amended, 42 U.S.G. §§ 9601, et seq. 

b. "Day" shall mean a calendar day. In computing any period of time under diis 
Settlement Agreement, where the last day would fall on a Saturday, Sunday, or Federal holiday, 
the period shall run until the close of business of the next working day. 

c. "Effective Date" shall be the effective date of this Settlement Agreement as 
provided in Section XXXI. 

d. "U.S. EPA" shall mean the United States Environmental Protection Agency 
and any successor departments or agencies of the United States. 

e. "Respcmse Costs" shall mean all costs, including direct and indirect costs, that 
the United States incurred or incurs reviewing or developing plans, reports and other items 
pursuant to this Settlement Agreement, verifying the Work, or otherwise implem»iting, 
overseeing, or enforcing this Settlement Agreement on or after April 6,2011. 

f. "Interest" shall mean interest at the rate specified for interest on investments of 
the U.S. EPA Hazardous Substance Superfund established by 26 U.S.C. § 9507, compounded 
annually on October 1 of each year, in accordance with 42 U.S.C. § 9607(a). the applicable rate 
of interest shall be the rate in effect at the time the interest accrues. The rate of interest is subject 
to change on October 1 of each year. 
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g. Tdatioiiai Contingency Plan" or "NOP" shall mean the National Oil and 
Hazardous Substances Pollution Contingency Plan promulgated pursuant to Section 105 of 
CERCLA, 42 U.S.C. § 9605, codified at 40 C.F.R. Part 300, and any amendments thereto. 

h. "Settlement Agreement" shall mean this Administrative Settletnent Agreement 
and Order on Consent and all Exhibits attached hereto (listed in Section XXX). In the event of 
conflict between this Settlement Agreement and any E;^it, this Settlement Agreement shall 
control. 

i. "Parties" shall mean U.S. EPA and Respondmt. 

j. "RCRA" shall niean the Solid Waste Disposal Act, as amended, 42 U.S.C. 
§§ 6901, et seq. (also known as the Resource Conservation and Recovery Act). 

k. "Respondent" shall mean Related BIT 500 Lakeshore Owner, LLC, a limited 
liability company, organized and existing under the laws of the State of Illinois]. 

I. "Site" shall mean the Lindsay Light H, Operable Unit 18, 515 North Peshtigo 
Court that was a parking lot in Chicago, Cook County, Illinois and depicted generally on the map 
attached as Exhibit A. 

m. "State" shall mean the State of Illinois. 

n. "Uninvestigated Site Area" shall rnean any portion of the Site which is not 
radioldgically surveyed in 18-inch lifts to native sand in accordance with the Work Plan or any 
portion of the site where any known contamination will remain after completion of the Work. 

p. "U.S. EPA" shall mean the United States Environmental Protection Agency and 
any successor departments or agencies of the United States. 

p. "Waste Material' shall mean 1) any "htEardous substance" under Section 
101(14) of CERCLA, 42 U.S.C. § 9601(14); 2) any pollutant or contaminant under Section 
101(33) of CERCLA. 42 U.S.C. § 9601(33); 3) any "solid waste" under Section 1004(27) of 
RCRA, 42 U.S.C. § 6903(27); and 4) any "haztudous material" under Section 3.125 of the Illinois 
Environmental Protection Act, 415 ILCS 5/3.125 (2002). 

q. "Work" shall mean all activities the Respondent is required to perform under 
this Settlement Agreement. 
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r. "Work Plan' shall mean the U.S. EPA-approved work plan including schedule 
described in Section VIII Work to be Performed. 

IV. FINDINGS OF FACT 

9. Based on available information, including the Adminisp-ative Record in this matter, 
U.S. EPA hereby finds that: 

a. The Site is located at 315 North Peshtigo Court in Chicago, Illinois. 

b. The Site is located one city block East of Lindsay Light II, 316 E. Illinois Street where 
the Lindsay Light Company ("Lindsay Light") refined monazite ore to produce thorium nitrate 
and manufacture thorium-impregnated gas mantles. 

c. Beginning in 1904, Lindsay Light refined thorium and manufactured gas lights and gas 
mantles for residential and commercial use at several locations in the Stieeterville area of 
Chicago. Lindsay's diorium refming process resulted in a waste known as mill tailings that was 
apparently used as fill material or otherwise came to be located in the Stieeterville area. 

d. The Lindsay Light mill tailings contain diorium-232 which is a radionuclide that is a 
hazardous substance under Section 101(14) of CERCLA, 42 U.S.C. § 9601(14). 

c. Thorium-232 has a half-life, of 14 billion years, and decays by alpha emission, with 
accompanying gamma radiation. Thorium-232 is the top of a long decay series that contains key 
radionuclides such as radium-228, its direct decay product, and radon-220. 

f. U.S. EPA designated the initial thorium removal action at the 316 East Illinois Street 
that was the former location of Lindsay Light's ore processing plant as the Lindsay Light II 
Removal Site. Following that initial removal action, during which approximately 24,000 cubic 
yards of thorium contaminated soils were removed, U.S. EPA has identified 17 other removal 
action operable units associated with the Lindsay Light n facility in addition to 630 North 
McClurg Site and, to date, approximately 50,000 cubic yards of thorium corimminated material 
associated with the Lindsay Light II facility have been removed fix>m the Streeterville area. 

g. In addition to the thorium contamiriation discovered at 316 East Illinois Street, which is 
one city block South of the Site, U.S. EPA also has identified subsurface thorium contamination 
at the ̂ jacent city block immediately south of the Site (Lindsay Light 11, OU 10, Kraft Building) 
and in the city rights-of-way near the intersection of Illinois and Peshtigo. 
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h. On April 6, 2011, Respondent notified U.S. EPA that Respondent expects to begin to 
excavate the Site by July 2011 and a planning period of at least 6 months does not exist. 

i. On August 29,2011, Respondent notified U.S. EPA that while excavating an 
exploratory pothole at the She, Respondent encountered elevated gamma readings indicative of 
thorium contamination. 

j. Construction laborers, utility workers and the public may be exposed to elevated levels 
of thorium if the Site is excavated without proper radiation monitoring and management and 
disposal of ladioactively contaminated materials. 

V. CONCLUSIONS OF LAW AND DETERMINATIONS 

10. Based on the Findings of Fact set forth above, and the Administrative Record 
supporting this removal action, U.S. EPA has determined that: 

a. The Site is apart of a "facility" as defmed by Section 101(9) of CERCLA, 
42 U.S.C.§ 9601(9). 

b. The contamination found at the Lindsay Light II facility, as identified in the 
Findings of Fact above, includes a "hazardous substance" as defined by Section 101(14) of 
CERCLA, 42 U.S.C. § 9601(14). 

c. The Respondent is a "person" as defined by Section 101(21) of CERCLA, 
42 U.S.C. §9601(21). 

d. The Respondent is a responsible party under Section 107(a) of CERCLA, 
42 U.S.C. § 9607(a), and is jointly Mid severally liable for performance of response action and 
for response costs incurred and to be incurred at the Site. 

i. Respondent is the "owner" and/or "operator" of the Site, as 
defmed by Section 101(20) of CERCLA, 42 U.S.C. § 9601(20), 
and within the meaning of Section 107(a)(1) of CERCLA, 42 
U.S.C. § 9607(a)(1). 

e. The conditions described in the Findings of Fact above constitute an actual or 
threatened "release" of a hazardous substance fiom the facility into the "environment" as defined 
by Sections 101(22) and 101(8) of CERCLA, 42 U.S.C.§§ 9601(22) and 9601(8). 
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f. The conditions present at the facility constitute a threat to public health, 
welfju-e, of the environment based upon the &ctors set forth in Section 300.41S(b)(2) of die 
National Oil and Hazardous Substances Pollution Contingency Plan, as amended {"NCP"), 
40 C.F.R. §300.415(b)(2). These factors include, but are not limited to, the following: 

i. Actual or potoitial exposure to neaifby human populations, 
animals, or the food chain from hazardous substances, pollutants or 
contaminants; this factor is present at the Site due to the existence 
of elevated levels of thorium found in subsurface soils that will be 
exposed by the removal of overburden and excavation. 

ii. High levels ofhazardous substances or pollutants or 
contaminants in soils largely at or near die surface, that may 
migrate; this &ctor is present at the facility due to the existence of 
elevated levels of thorium in subsurfiice soils diat will be exposed 
by the removal of overburden and excavation. 

iii. Other situations or factors that may pose threats to public 
health or welfare or the environment; this factor is present at the 
facility due to the existence of elevated levels of thorium in 
subsurface soils that may be unearthed during construction 
activities that may expose construction laborers, utility workers and 
the public to excessive levels of thorium. 

g. The removal action, including Environmental Covenants, required by this 
Settlement Agreement is necessary to protect the public health, welfare, or the environment, and, 
if carried out in compliance with ^e teiniis of this Setderaent Agreement, will be consistent with 
the NCP, 42 U.S.C. §§ 9604(a)(1) and 9622(a). 
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VI. SETTLEMENT AGREEMENT AND ORDER 

Based upon the foregoing Findings of Fact, Conclusions of Law, Determinations, and the 
Administrative Record for this Site, it is hweby Ordered and Agreed that Respondent shall 
comply witti all provisions of diis Settlement Agreement, including, but not limited to, all 
Exhibits to this Settlement Agreement and all documents incorporated by reference into this 
Settlement Agreement. 

Vn. DESIGNATION OF CONTRACTOR. PROJECT COORDINATOR. 
AND ON-SCENE COORDINATOR 

11. Respondent has selected a supervising contractor known as AECOM to perform the 
Work at the Site. Respondent has provided U.S. EPA with the qualifications of AECOM. If 
Respondent contracts with any other contractor(s) or subcontractor(5) to perform Work, 
Respondent must provide notice of the name(s) and qualification(s) of such person(s) at least 5 
business days prior to conunencement of such Work. U.S. EPA retains the ri^t to disapprove of 
any or all of the contractors and/or subcontractors retained by Respondent If U.S. EPA 
disapproves of a selected contractor. Respondent shall retain a different contractor and shall 
notify U.S. EPA of that contractor's name and qualifications within 3 business days of U.S. 
EPA's disapproval. The supervising contractor must demonstrate compliance wiA ANSI/ASQC 
E-4-1994, "Specifications and Guidelines for Quality Systems for Environmental Data Collection 
and Envirorunental Technology Programs" (American National Standard, January S, 1995), by 
submitting a copy of the contractor's Quality Management Plan ("QMP"). The QMP should be 
prepared consistent with "EPA Requirements for Quality Management Plans (QA/R-2)" 
(EPA/240/B0-1/002), or equivalent documentation as required by U.S. EPA. 

12. Respondent has designated Steve Komder of AECOM as the Project Coordinator 
who shall be responsible for administration of all actions by Respondent required by this 
Settlement Agreement. To the greatest extent possible, the Project Coordinator shall be present 
on Site or readily available during Site work. U.S. EPA retains the right to disapprove of any 
subsequent designated Project Coordinator. If U.S. EPA disapproves of a designated Project 
Coordinator, Respondent ^ail retain a different Project Coordinator and shall notify U.S. EPA of 
that person's name, address, telephone number, and qualifications within 4 business days 
following U.S. EPA'S disapproval. Receipt by Respondent's Project Coordinator of any notice or 
communication from U.S. ^A relating to this Settlement Agreement shall constitute receipt by 
Respondent. 
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13. U.S. EPA has designated Vemeta Simon of the Emergency Response Branch, Region 
S. as its On-Scene Coordinator ("OSC") and Gtas Jabionowski, Remedial Project Manager, of 
the Remedial Response Branch, Region S as its ahemate OSC Except as otherwise provided in 
this Settlement Agreement^ Respondent shall direct all submissions required by this Settlement 
Agreement to the OSCs in accordance with Section XXIX Notices juid Submissions. Respondent 
is encouraged to make its submissions to U.S. EPA on recycled paper (which includes significant 
post consumer waste paper content where possible) and using two-sided copies. 

14. U.S. EPA and Respondent shall have the right, subject to Paragraph 11, to change 
their respective desigriated OSCs or Project Coordinator. U.S. EPA shall notify the Respondent, 
and Respond«it shall notify U.S. EPA, as early as possible before such a change is made, but in 
no case less than 24 hours before such a change. Ilie initial notification may be tniade orally but 
it shall be promptly followed by a written notice. 

vm. WORK TO BF. PRPFOHMFn 

15. Respondent shall perform, at a minimum, the following removal activities: 

a) Develop a Work Plan for the radiological assessment of the site. 

b) Develop and implement a site health and safety plan. 

c) Develop and implemoit an air monitoring plan. 

d) Develop and implemoit site security measures. 

e) Conduct land surveying to the extent necessary locate all property boundaries, 
special features (pipes, storage tanks, etc.), and any sample locations. 

f) Conduct radiation surveillance and sampling m compliance with the U.S. EPA 
approved work plan. 

g) Collect soil samples and analyze for radionuclide content and RCRA 
characteristics. These results will then be used by the Respondent to correlate 
subsurface radiation levels and radionuclide content, and to determine the di^osal 
facility. 

h) Conduct off-site radiological surveying and sampling as necessary should 
contamination be discovered within the sidewalk rights-of-ways surrounding the 
Site and, at a minimum implement 40 C.F.R § 192 if deemed necessary. 
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i) Based upon soil tesults, remove, transport and dispose of all characterized or 
identified hazardous substances, polliitahts, wastes or contaminants at a 
RCRA/CERCLA approved disposal facility in accordance with the U.S. EPA ofiF-
site rule. 

j) The soil clean-up criterion is 7.1 picoCuries per gram (pCi/g) total radium (Ra-
226 + Ra-228) including background, unless analyses indicate the existence of 
additional contaminants, hazardous substances, pollutants or waste. 

k) If any portion of the Site is not radiologically surveyed in 18-inch lifts or if any 
known contamination will remain after completion of the Work then, using 
elevation and Global Positioning System (GPS) coordinates, Respondent shall 
identiiy and depict all locations that were not radiologically surveyed in 18-inch 
lifts or where any Iqiown contamination will remain after completion of the Work 
md shall implement U.S. EPA-approved Environmental Covenants or other U.S. 
EPA-approved institutional controls pertaining to the She. 

16. Work Plan and hnolementation. 

a. On July 19,2011, Respondent submitted to U.S. EPA for approval a draft Work 
Plan, including a schedule, for performing the removal action generally described in Paragraph 
15 above. 

b. U.S. EPA may approve, disapprove, require revisions to, or modify the draft 
Work Plan in whole or in part. If U.S. EPA requires revisions. Respondent shall submit a revised 
draft Work Plan within 7 business days of receipt of U.S. EPA's notification of the required 
revisions. Respondent shall implement the Work Plan as approved in writing by U.S. EPA in 
accordance with the schedule approved by U.S. EPA. Once approved, or approved with 
modifications, the Woric Plan, the schedule, and any subsequent modifications shall be 
incorporated into and become fully enforceable under this Settlement Agreement. 

Cw Respondent shall not conunence any Work excqit in conformance with the 
twins of this Settlement Agreement. Respondent shall not commence implementation of the 
Work Plan developed hereunder until receiving written U.S. EPA approval pursuant to Paragraph 
16(b). 

17. Health and Safety Plan. Respondent has submitted for U.S. EPA review and 
comment a plan that ensures the protection of the public health and safely during performance of 
on-Site work under this Settlement Agreement. This plan must be prepared consistent with U.S. 
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EPA's Standard Operating Safety Guide (PUB 9285.1-03, PB 92-963414, June 1992). In 
addition, the plan shall comply with all currently applicable Occupational Safety and Health 
Administration ("OSHA") regulations found at 29 C.F.R. Part 1910. If U.S. EPA determines that 
it is appropriate, the plan shall also include contingency planning. Respondent shall incorporate 
all changes to the plan recommended by U.S. EPA and shall implement the plan during the 
pendency of the removal action. 

18. Quality Assurance and Sampling. 

a. All sampling and analyses performed pursuant to this Settlement Agreement 
shall conform to U.S. EPA direction, approval, and guidance regarding sampling, quality 
assurance/quality control ("QA/QC"), data validation, and chain of custody procedures. 
Respondent shall ensure that the laboratory used to perform the analyses participates in a QA/QC 
program that complies with the appropriate U.S. EPA guidance. Re^ondent shall follow, as 
appropriate, "Quality Assurance/Quality Control Guidance for Removal Activities: Sainpling 
QA/QC Plan and Data Validation Procedures" (OSWER Directive No. 9360.4-01, April 1, 
1990), as guidance for QA/QC and sampling. Respondent shall only use laboratories that have a 
documented Quality System that complies with ANSl/ASQC E-4 1W4. "Specifications and 
Guidelines for Quality Systems for Environmental Data Collection and Environmental 
Technology Programs" (American National Standard, January 5,1995), and "EPA Requirements 
for Quality Management Plans (QAR-2) (EPA/240/B-01/002, March 2001)," or equivalent 
documentation as determined by U.S. EPA. U.S. EPA may consider laboratories accredited 
under the National Environmental Laboratory Accreditation Program ("NELAP) as meeting the 
Quality System requirements. Respondent shall prepare a Quality Assurance Project Plan 
C'QAPP") as part of the Work Plan except in circumstances involving emergency or non-
complex r^oval work. The QAPP should be {H-epared in accordance with "EPA Requirements 
for Quality Assurance Project Plans (QA/R-5)" (EPA/240/B-01/003, March 2001), and "EPA 
Guidance for Quality Assurance Project Plans (QA/G-5)" (EPA/600/R-98/018, February 1998). 

b. Upon request by U.S. EPA, Respondent shall have such a laboratory analyze 
samples submitted by U.S. EPA for QA monitoring. Respondent shall provide to U.S. EPA the 
QA/QC procedures followed by all sampling teams and laboratories performing data collection 
and/or analysis. 

c. Upon request by U.S. EPA, Respondent shall allow U.S. EPA or its authorized 
representatives to take split and/or duplicate samples. Respondent shall notify U.S. EPA not less 
than 3 business days in advance of any sample collection activity, unless shorter notice is agreed 
to by U.S. EPA. U.S. EPA shall have the right to take any additional samples that U.S. EPA 
deems necessary. Upon request, U.S. EPA shall allow Respondent to take split or duplicate 

10 



Lindsay LljJrt H OU 18.515 N. Peshtigo Ct 
Admin. Settlement Agreement and 
Order on Consent for Removal Action 

samples of any samples it takes as part of its oversight of Respondent's implementation of the 
Work. 

19. Reporting. 

a. Respondent shall submit a written progress report to U.S. EPA concerning 
actions undertaken pursuant to this Settlement Agreement every 30th day after the date of receipt 
of U.S. EPA's approval of the Work Plan until termination of this Settlement Agreement, unless 
otherwise directed in writing by the OSC. These reports shall describe all signiiicant 
developments during the preceding period, including the actions performed and any problems 
encoimtered, analytical data received during the reporting period, and the developments 
anticipated during the next reporting period, including a schedule of actionis to be performed, 
anticipated problems, and planned resolutions of past or anticipated problems. 

b. Respondent shall submit 3 copies of all plans, reports or other submissions 
required by this Settlement Agreement, or any approved WOTk plan. Upon request by U.S. EPA, 
Re^ondrat ^all submit such documents in electronic form. 

c. Respondent shall prior to the transfer or conveyance of any interest in real 
property at the Site (excluding condominium units or parking spaces), give written notice to tiie 
transferee that the property is subject to this Settlement Agreement and written notice to U.S . 
EPA of the transfer or conveyance, including the name end address of the transferee. Respondent 
also agrees to require that its successors comply with the immediately preceding sentence and 
Sections IX (Site Access), X (Environmental Covenant/Institutional Control Document) and XI 
(Access to Information). 

20. Final Report Within 60 calendar days after completion of all Work required by 
Section Vin of this Settlement Agreement, Respondent shall submit for U.S. EPA review a final 
report summarizing the actions taken to comply with this Settlement Agreement. The final report 
shall conform, at a minimum, with the requirements set forth in Section 300.165 of the NCP 
entitled "OSC Reports" and with the guidance set forth in "Superfiind Removal Procedures: 
Removal Response Reporting - POLREPS and OSC Reports" (OSWER Directive No. 9360.3-
03, June 1,1994). The final report shall include a good faith estimate of total costs or a 
statotierit of actual costs incurred in complying witii the Settlement Agreement, a listing of 
quantities and types of ihaterials removed off-Site or handled on-She, a discussion of removal 
and di^osal options considered for those materials, a listing of the ultimate destination(s) of 
those inaterials, a presentation of the analytical results of all sampling and analyses performed, 
and accompanying appendices containing all relevant documentation generated during the 
removal action (e.g., manifests, invoices, bills, contracts, and permits). The final report shall also 

11 
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include the following certification signed by a person who supervised or directed die preparation 
of that report: 

"Under paialty of law, I certify that to the best of my knowledge, after appropriate 
inquiries of all relevant persons involved in tiie preparation of the report, the information 
submitted is true, accurate, and complete. 1 am aware that there are significant penalties for 
submitting false information, including the possibiliQr of fine and imprisonment for knowing 
violations." 

21. Off-Site Shipments. 

a. Radioactive Waste Material. Respondent will transport radioactive waste 
matoial to a disposal facility licensed to accept radioactive Waste Material from the Site. Prior 
to the initial shipment of radioactive Waste Material originating from the Site, Respondent shall 
provide ^tten notification of such shipment to the appropriate state environmental ofGcial and 
to the On-Scene Coordinators. 

i. Respondent ^11 include in the written notification the following 
information: 1) die name and location of the facility to which the Waste 
Material is to be shij^d; 2) the type and quantity of the Waste Material to 
be shipped; 3) tiie expected schedule for the shiinnent of the Waste 
Material; and 4) the method of transportation. Respondent shall notify the 
state in which the plaimed receiving facility is located of major changes m 
the shipment plan, such as a decision to ship the Waste Material to another 
facility within the same state, or to a facility in another state. 

b. Other Waste Material. If Respondent encounters any hazardous substances that 
are not radioactively contaminated in the course of conducting the Work, then before shipping 
any such nonnndioactively contaminated hazardous substances, pollutants, or contaminants fiom 
the Site to an off-site location, Respopdent shall obtain U.S. EPA's certification that the proposed 
receiving facility is operating in compliance with the requirements of CERCLA Section 
121(d)(3), 42 U.S.C. § 9621(d)(3), and 40 C.F.R. § 300.440. Respondent shall only send 
hazardous substances, pollutants, or contaminants from the Site to an off-site facility that 
complies witii tiie requirements of the statutory provision and regulation cited in the preceding 
sentence. 

i. Prior to the initial shipment of non-radioactively contaminated Waste 
Material originating firom the Site, Respondent shall provide written 
notification of such shipment to the appropriate state environmental 
official and to the On-Scene Coordinators. Settling Defendant shall 

12 
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comply with the terms and conditions of the notification requirements of 
Paiagrt^h 21.a. i. for each such shipment of non>radioactive hazardous 
substances, pollutants, and contaminants. 

ii. The identity of any facility and state receiving the non-radioactively 
contaminated Waste Material will be determined by Respondeat following 
the award of the contract for the removal action. Respondent shall provide 
the information required by Paragraph 21(a) and 21(b) as soon as 
practicable after the award of the contract and before the Waste Material is 
actually ^pped. 

IX. SITE ACCESS 

22. If the Site, or any other property where access is needed to implement this Settlement 
Agreement, is owned or controlled by foe Respondent, Respondent shall, commencing on the 
Effective Date, provide U.S. EPA, the State, and their representatives, including contractors, with 
access at all reasonable times to the Site, or such other property, for the purpose of conducting 
any activity related to this Settlement Agreement 

23. Where any action under this Settlement Agreement is to be performed in areas owned 
by or in possession of someone other than Respondent^ Respondent shall use its best efforts to 
obtain all necessary access agreements within 10 business days after the Effective Date, or as 
otherwise specified in writing by the OSC. Respondent shall immediately notify U.S. EPA if 
after using its best efforts it is unable to obtain such agreements. For purposes of this Paragraph, 
"best efforts'include the payment of reasonable sums of money in consideration of access. 
Respondent shall describe in writing its efforts to obtain access. U.S. EPA may then assist 
Respondent in gaining-access, to the extent necessary to effectuate foe response actions described 
herein, using such meaiis as U.S. EPA deems appropriate. Respondent shall reimburse U.S. EPA 
for all costs and attomeys fees inciirred by the United States in obtaining such access, in 
accordance with the procedures in Section XVl (Payment of Response Costs). 

24. Notwithstanding any provision of this Settlement Agreement, U.S. EPA and foe State 
retain all of their access authorities and rights, including enforcement authorities related thereto, 
under CERCLA, RCRA, and any other applicable statutes or regulations. 
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X. ENVIRONMENTAL COVENANT/INSTITUTIONAL CONTROL DOCUMENT 

25. Post-Removal Site Control. Consistent with Section 300.415(7) of the NCP and 
OSWER Directive No. 9360.2-02, upon completion of all Work required by Section Vm of this 
Settlement Agreement, if any portion of the Site is not radiologically surveyed in 18-inch lifts to 
native sand in accordance with the approved Woilc Plan or if any known contamination will 
remain after completion of die Work then: 

a. In accordance with the Work Plan, Respondent shall submit to U.S. EPA a map 
of the Uninvestigated Site Area showing elevations and GPS coordinates of actual or potential 
thorium-cOntaminated Waste Material; and 

b. If Respondent, its contractors, representatives or agents disturb, expose or 
intrude upon the soils in the Uninvestigated Site Area, Respondent, its contractors, 
refaesentatives and agents shall notii^ U.S. EPA, both by telephone and in writing, of plans to 
work in the Uninvestigated Site Area. Respondent shall notify U.S. EPA at least 72 hours prior 
to (but no more than 21 calendar days in advance of) commencing such activities. If material 
containing exceeding 7.1 pCi/g (total radium (Ra-226 +Ra-228) is identified, the Respondent 
shall provide a letter report to U.S. EPA explaining how the work was conducted in accordance 
with the Work Plan within 60 days of completion of the work. 

26. Within thirty (30) d^s of the completion of all Work required by Section Vin of the 
Settlement Agreement, if any portion of the Site is not radiologically surveyed in 18-inch lifts to 
native sand in accordance with the Work Plan or if any known contamination will remain after 
completion of the Work, Respondent shall record, with the Recorder of Deeds, Cook County, 
Illinois, an Envirorunental Covenant, pursuant to the Uniform Environmental Covenants Act, 
765ILCS Ch. 22 (UECA) or other institutional control document ("Environmental Covenant"), 
that U.S. EPA has approved in writing for this Site, and Respondent agrees that every subsequent 
deed or conveyance or transfer of any property interest instrument will be subject to the 
Environmental Covenant. The Respondent further agrees, as described in Paragraph 27, that 
U;S. EPA must pre-approve any modification (including any deletion) of that language in the 
&ivironmental Covenant 

a. In the event of a conveyance or transfer of property interest, Respondent's 
obligations under this Settlement Agreement, including, but not limited to, its obligation to 
provide or secure access and institutional controls, as well as to abide by such institutional 
controls pursuant to this Section (Environmental Covenants/Institutional Control Document), 
shall continue to be met by Respondent unless otherwise agreed to by the U.S. EPA in writing. 
In no event shall the conveyance or transfer of property interest release or otherwise affect the 
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liability of Re^ndent to comply Avith all provisiotts of this Settlement Agreement unless 
otherwise agreed to among the Parties hereto in writing. 

c. The intent of Respondent is to record an Environmental Covenant ttiat is 
applicable to all subsequent owners of the Site. The Environmental Covenant will apply to any 
portion of the Site that is not radiologically surveyed in 18-inch lifts or w4iere any known 
contamination will remain after completion of the Work. The Environmental Covenant shall 
provide the following: 

1) subject to Para^aph 27, a restriction that "runs with the land" 
regulating the disturbance of, exposure of or intmsion upon any portion of 
the Uninvestigated Site Area; 

2) the right to enforce said restrictions; 

3) a right of access to the Site; 

4) prior notice of disturbance, exposure, intrusionj or excavation of the 
soils in any portion of the Site that is not radiologically surveyed in 18-
indi lifts or where any known contamination will remain; and 

5) an agreement that when soils are disturbed, exposed, intruded or 
excavated in those areas, those activities are conducted in accordance with 
the Work Plan. 

d. The Respondent agrees that every subsequent deed or other instrument 
conveying or transferring a property interest in the real estate underlying the Site or any portion 
thereof shall be subject to the ̂ vironmental Covenant. 

27. U.S. EPA may terminate the restrictions in Paragraphs 25 and 26, in whole or in part, 
in writings as authorized by law. If requested by the U.S. EPA, such writing will be executed by 
the Respondent in recordable fonn and recorded with the Recorder of Deeds, Cook County, 
Illinois. Respondent may modify or terminate the above restrictions iii whole or in part, in 
writing, with the prior written approval of U.S. EPA. Respondent may seek to modify or 
terminate, in whole or in part, the restrictiotis by submitting to U.S. EPA, for approval, a written 
application that identifies each such restriction to be terminated or modified, describes the terms 
of each proposed modification and includes proposed revision{s) to the Environmental Covenant 
and institutional control document described in this Section X (Environmental 
Covenants/Institutional Control Document). Each application for tarmination or modification of 
any restriction shall include a danonstration that the requested termination or modification will 
not interfere with, impair or reduce protection of human health and the environment. If U.S. 
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EPA makes a determination that an application satisfies the requirements of this Paragraph, 
including the criteria specified above, U.S. EPA will notify Respondent in writing. If U.S. EPA 
does not respond in writing to a request to change land use within 90 days of its receipt of that 
request, unless Respondent agrees to extend this period beyond 90 days, U.S. EPA may be 
deemed to have denied the request. If a modification to or termination of restriction is improved. 
Respondent shall record the revised Environmental Covenant as approved by U.S. EPA, with the 
Recpider of Deeds, Cook County, Illinois. 

XI. ACCESS TO mFORMATiON 

28. Respondent shall provide to U.S. EPA, upon request, copies of all documents and 
information within its possession or control or that of its contractors or agents relating to 
activities at the Site or to the implementation of this Settlement Agreement, including, but not 
limited to. sampling, analysis, chain of custody records, manifissts, trucking logs, receipts, 
rqioxts. sample traffic routing, correspondence, or other documents or information related to the 
Work. Respondent shall also make available to U.S. EPA, for purposes of mvestigation, 
information gathering, or testimony, its employees, agents, or representatives with knowledge of 
relevant facts concerning the performance of the Work. 

29. Respondent may assert business confidentiality claims covering part or all of the 
documents or ii^ormation submitted to U.S. EPA under this Settlement Agreement to the extent 
permitted by and in accordance with Section 104(e)(7) of CERCLA, 42 U.S.C. § 9604(e)(7), and 
40 C.F.R. § 2.203(b). Documents or information determined to be confidential by U.S. EPA will 
be afforded the protection specified in 40 C.F.R Part 2, Subpart B. If no claim of confidentiality 
accompanies documents or information when they are submitted to U.S. EPA, or if U.S. EPA has 
notified Respondent that the documents or information are not confidential under the standards 
of Section 104(e)(7) of CERCLA or 40 C.F.R. Part 2, Subpart B, the public may be given access 
to such documents or information without furdier notice to Respondent 

30. Respondent may assert that certain documents, records and other information are 
privileged under the attorney-client privilege or any other privilege recognized by federal law. If 
the Respondent asserts such a privilege in lieu of providing documents, Respondent shall provide 
U.S. EPA vrith the following: 1) the title of the document, record, or information; 2) the date of 
the document, record, or information; 3) the name and title of the author of the document, record, 
or information; 4) the name and title of each addressee and recipient; 5) a description of the 
contents of the document, record, or information; and 6) the privilege asserted by Respo^ndent. 
However, no documents, reports or other information created or generated pursuant to the 
requirements of this Settlement Agreement shall be withheld on the grounds that tihey are 
privileged. 
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31. No claim of confidentiality shall be made whh respect to any data, including, but not 
limited to, all sampling, analytical, monitoring, hydro geologic, scientific, chemical, or 
enginemng data, or any ofiier documents or information evidencing conditions at or around the 
Site. 

Xn. RECORD RETENTION 

32. Until 6 y^rs after Respondent's receipt of U.S. EPA's nptificatitm pursuant to 
Section XXVIII (Notice of Completion of Work), Respondent shall preserve and retain all non-
identical copies of records and documents (including records or documents in electronic form) 
now in its possession or control or which come into its possession or control that relate in any 
manner to the performance of the Work or the liability of any person under CERCLA with 
respect to the Site, regardless of any corporate retention policy to the contrary. Until 6 years after 
Respondent's receipt of U.S. EPA's notification pursuant to Section XXVn (Notice of 
Completion of Work), Respondent shall also instruct its contractors and agents to preserve all 
documents, records, and infbtmation of whatever kind, nature or desmption relating to 
performance of the Work. 

33. At the conclusion of this document retration period, Respondent shall notify U.S. 
EPA at least 60 days prior to the destruction of any such records or documents, and, upon request 
by U.S. EPA, Respondent shall deliver any such records or documents to U.S. EPA. Respondent 
may assert that certain documents, records and other inforination are privileged under the 
attprney^lient privilege or any other privilege recognized by federal law. If Respondent asserts 
such a privilege, it shall provide U.S. EPA with the following: 1) die title of the document, 
record, or infdnnation; 2) the date of the document, record, or information; 3) the name and title 
of the author of the document, record, or information; 4) the name and title of each addressee and 
recipient ; 5) a description of the subject of the document, record, or information; and 6) the 
privilege asserted by Respondent However, no documents, reports or other information created 
or generated pursuant to the requirements of this Settlement Agreement shall be withheld on the 
grounds that they are privileged. 

34. Respondent hereby certifies individually that to the best of its knowledge and belief, 
after thorough inquiry, it has not altoed, mutilated, discarded, destroyed or otherwise disposed of 
any records, documents or other information (other than identical copies) relating to its potential 
liability regarding the Site since notification of potential liabilify by U.S. EPA or the State and 
that it has fully complied and will fully comply with any and all U.S. EPA requests for 
information pursuant to Sections 104(e) and 122(e) of CERCLA, 42 U.S.C. §§ 9604(e) and 
9622(e), and Section 3007 of RCRA, 42 U.S.C. § 6927. 

17 



Lindsay Light D OU 18,515 N. Peshtigo Q. 
Admin. Settlement Agreement and 
Order on Consent for Removal Action 

Xin. COMPLIANCE WITH QTHF.R LAWS 

35. Resj^dent shall perform all actions required pureuant to this Settlement Agreement 
in accordance with all applicable loral, state, and federal laws and regulations except as provided 
in Section 121(e) of CERCLA, 42 U.S.C. § 6921(e), and 40 C.F.R. §§ 30Q.400(e) and 300.4150). 
In accordance with 40 CJ'.R. § 300^4150). all on-Site actions required pursuant to this 
Settlement Agreement shall, to the extent practicable, as determined by U.S. EPA, considering 
the exigencies of the situation, attain applicable or relevant and appropriate requirem^ts 
("ARARS") under federal environment^ or state environmental or tiicility siting laws. 
Respondent shall identify ARARS in the Woik Plan subject to U.S. EPA approval. 

XIV. EMERGENCY RESPONSE AND NOTIFICATION OF Rli'.T.ir.A.qFii 

36. In the event of any action or occurrence during performance of the Work which 
causes or threatens a release of Waste Material from the Site that constitutes an emergency 
situation or may present an inunediate threat to public health or welftre or the oivironment, 
Re^ondoit shall immediately take all appropriate action. Respondoit shall take these actions in 
accordance with all applicable provisions of this Settlement Agreement, including, but not 
limited to, the Health and Safety Plan, in order to prevent, abate or minimize such release or 
endangerment caused or threatened by the release. Respondent shall also immediately notify the 
OSC or, in the event of his/her unavailability, the Regional Duty Officer, EmCTgency Response 
Branch, Region 5 at (312) 353-2318, of the incident or Site conditions. In the event that 
Respondent fails to take appropriate response action as required by this Paragraph, and U.S. EPA 
takes such action instead. Respondent shall reimburse U.S. EPA all costs of the response action 
not inconsistent with the NCP pursuant to Section XVI (Payment of Response Costs). 

37. In addition, in the event of any release of a hazardous substance from the Site, 
Respondent shall immediately notify the OSC at (312) 353-2318 and the National Response 
Center at (800) 424-8802. Respondent shall submit a written report to U.S. EPA within 7 
business days after each release, setting foitii the events that occurred and the measures taken or 
to be taken to mitigate any release or endangerment caused or threatened by the release and to 
prevent the reoccurrence of such a release. This reporting requirement is in addition to, and not 
in lieu of, reporting under Section 103(c) of CERCLA, 42 U.S.C. § 9603(c), and Section 304 of 
tiie Emergency Planning and Communify Right-To-Know Act of 1986,42 U.S.C. § 11004, et 
seq. 
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XV. AUTHORITY OF ON-SCENE COORDINATOR 

38. The OSC shall be responsible for overseeing Respondlent's implementation of this 
Settlement Agreement. The OSC shall have the authority vwted in an OSC by the NCP, 
including the authority to halt, conduct, or direct any Work required by this Settlement 
Agreement, or to direct any other removal action undertaken at the She. Absence of the OSC 
from the She shall not be cause for stoppage of work unless specifically directed by the OSC. 

XVI. PAYMENT OF RESPONSE COSTS 

39. Payment for Response Costs. 

a. Respondent shall pay U.S. EPA all Response Costs not inconsistent with the 
NCP. On a periodic basis, U.S. EPA will send Respondent a bill requiring payment that consists 
of an Itemized Cost Summary. Respondent shall make all payments within 30 calendar days of 
receipt of each bill requiring payment, except as otherwise provided in Paragraph 41 of this 
Settlement Agreement. Payment shall be niade to U.S. EPA by Electronic Funds Transfer 
("EFT") in accordance with current EFT procedures to be provided to Respondent by U.S. EPA 
Region 5, and shall be accompanied by a statemoit identi^ng the name and address of the party 
making paymnit, the Lindsay Light U Site OU 18 name, and Site/Spill ED Number OS VT, and tte 
U.S. EPA docket number for this action. 

b. At the time of payment, Respondent shall send notice that such payment has 
been made to the Director, Sup«fund Division, U.S. EPA Region 5,77 West Jackson Blvd., 
Chicago, Illinois, 60604-3590 and to Mary L. Fulghum, Associate Regional Counsel, 77 West 
Jackson Boulevard, C-14J, Chicago, Illinois, 60604-3590. 

c. Ail amounts to be paid by Respondent pursuant to Paragraph 39 shall be 
deposited in the Lindsay Light II Special Account within the U.S. EPA Hazardous Substance 
Superfund to be retain<Ki and used to conduct or fmance response actions at or in connection with 
the Site, or to be transferred by U.S. EPA to the U.S. EPA Hazardous Substance Superfund. 

40. In the event that the payment for Response Costs is not made within 30 days of 
Re^ondent's receipt of a bill. Respondent shall pay Interest on the unpaid balance. The Interest 
on Response Costs shall begin to accrue on the date of the bill and shall continue to accrue until 
the date of payment. Payments of Interest made under this Paragraph shall be in addition to such 
other ranedies or sanctions available to die United States by virtue of Respondent's failure to 
msJce timely payments under this Section, including but not limited to, payment of stipulated 
penalties pursuant to Secdon XIX. 
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41. Respondent may dispute all or part of a bill for Response Costs submitted under this 
Settlement Agreement, only if Respondent alleges that U.S. EPA has made an accounting error, 
or if Respondent alleges that a cost item is inconsistent with the NOP. If any dispute over costs 
is resolved before payment is due, the amount due will be adjusted as necessary. If the dispute is 
not resolved before payment is due, Respondent shall pay the full amount of the uncontested 
costs to U.S. EPA as specified in Paragraph 39 on or before the due date. Within the same time 
period. Respondent shall pay the full amount of the contested costs into an interest-bearing 
esonw account. Respondent shall simultaneously transmit a copy of both checks to the persons 
listed in Paragraph 39(b) above. Respondent shall ensure that the prevailing party or parties in 
the dispute shall receive the amount upon which it prevailed from the escrow funds plus intcs'est 
within 20 calendar days after the dispute is resolved. 

xvn. DISPUTE RESOLUTION 

42. Unless oftetwise expressly provided for in dtis Settlement Agreement, the dispute 
resolution procedures of this Section sh^l be the exclusive mechanism for resolving disputes 
arising under this Settlement Agr^menL The Parties shall attempt to resolve any disagreements 
concerning this Settlement Agreement expeditiously and informally. 

43. If Respondent objects to any U.S. EPA action taken pursuant to this Settlement 
Agreement, including billings for Response Costs, it shall notify U.S. EPA in writing of its 
objection(s) within 10 calendar days of such action, unless the objection(s) has/have been 
resolved informally. This written notice shall include a statement of the issues in dispute, the 
relevant facts upon which the dispute is based, all factual data, analysis or opinion supporting 
Respondent's position, and all supporting documentation oil which such paxty relies. U.S. EPA 
shall provide its Statement of Position, including supporting documentation, no later than 10 
calendar days after receipt of the written notice of dispute. In the event that diese 10-day time 
periods for exchange of written documents may cause a delay in the work, they shall be 
shortened upon, and in accordance with, notice by U.S. EPA. The time periods for exchange of 
written documents relating to dilutes over billings for response costs may be extended at the 
sole discretion of U.S. EPA. An administrative record of any dispute under this Section shall be 
maintained by U.S. EPA. The record shall include the written notification of such dispute, and 
the Statement of Position served pursuant to the preceding paragraph. Upon review of the 
administrative record, the Director of the SuperfUnd Division, U.S. EPA Region 5, shall resolve 
the dispirte consistent with the NCP and the terms of this Settlement Agreement. 

44. Respondent's obligations under this Settlement Agreement shall not be tolled by 
submission of any objection for dispute resolution under this Section. Following resolution of 
the dispute, as provided by this Section, Respondrat shall fulftll the requirement that was the 
subject of ̂  dispute in accordance with the agreement reached or with U.S. EPA's decision, 
whichever occurs. 

20 



Lindsay Light IIOU 18,513 N. Peshtigo Ct. 
Admin. Settlement Agreement and 
Order on Crmsent for Removal Action 

XVin. FORCE MAJEURE 

45. Respondent agrees to perfoim all requirements of this Settlement Agreement within 
the time limits established under this Settlement Agreement, unless the performance is delayed 
by a force majeure. For purposes of this Settlement Agreement, a force mcgeure is defined as 
any event arising fiom causes beyond the control of Respondent, or of any entity controlled by 
Respondent, including but not limited to its contractors and subcontractors, which delays or 
prevents perfonnance of any obligation under this Settlement Agreement despite Respondent's 
best efforts to fulfill the obligation. Force majeure does not include financial inability to 
complete the Work or increased cost of performance. 

46. If any event occurs or has occurred that may delay the performance of any obligation 
under this Settlement Agreement, whether or not caused by & force mcgeure event. Respondent 
shall notify U.S. EPA orally within 24 hours of when Respondent first knew that the event might 
cause a delay. Within 7 calendar days thereafter. Respondent shall provide to U.S. EPA m 
writing an explanation and description of die reasons for the delay; the anticipated duration of the 
delay, all actions taken or to be tsjcen to prevent or minimize the delay; a schedule for 
implementation of any measures to be taken to prevent or mitigate the delay or the effect of the 
delay. Respondent's rationale for attributing such delay to a force majeure event if RespondMt 
intends to assert such a claim; and a statement as to whether, in the opinion of Respondent, such 
event may cause or contribute to an endangerment to public health, welfare or the environment. 
Failure to comply with the above requirements shall be grounds for U.S. EPA to deny 
Respondent an extension of time for performance. Respondent shall have the burden of 
demonstrating by a prepondermice of the evidence that the event is a force majeure, the delay is 
warranted under the circumstances, and best efforts were exercised to avoid and mitigate the 
effects of the delay. 

47. If U.S. EPA agrees that the delay or anticipated delay is attributable to a force 
majeure event, the time for performance of the obligations under this Settlement Agreement that 
are affected by the force majeure event will be extended by U.S. EPA for such time as is 
necessary to complete those obligations. An extension of the time for performance of the 
obligations affected by deforce majeure event shall not, of itself, extend die time for 
performance of any other obligation. If U.S. EPA does not agree that the delay or anticipated 
delay has been or will be caused by a force majeure event, U.S. EPA will notify Respondent in 
writing of its decision. If U.S. EPA agrees that the delay is attributable to a force majeure event, 
U.S. EPA will notify Respondent in writing of the length of the extension, if any, for 
performance of the obligations affected by the force majeure event. 
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XIX. STIPULATED PENALTIES 

48. Respondent shall be liable to U.S. EPA for stipulated penalties in the amounts set 
fordi in Paragraphs 49 and 50 for failure to comply with tte requirements of this Settlement 
Agreement specified below, unless excused under Section XVIII {Force Majeure). 
"Compliance" by Respondent shall include completion of the activities under this Settlement 
Agrecmeint or any work plan or other plan approved under this Settlemmt Agreement identified 
below in accordwce with all applicable requirements of this Settlement Agreement within the 
specified time schedules established by and approved under this Settlement Agreement. 

49. Stipulated Penalty Amounts - Work. 

a. The following stipulated penalties shall accrue per violation per day for any 
noncompliance identified in Paragr^h 49(c) (i), ii, or iii: 

Violation Per Pay 
$500.00 
$2,000.00 
$5,000.00 

Period of Noncompliance 
1** through 14* day 
15* through 30"* day 
31^' day and beyond 

b. The following stipulated penalties shall accrue per violation per day for any 
noncompliance identified in Paragraph 49(c)(iv): 

1 St Violation- Per Pay Penalty 
$ 500.00 
$ 1,000.00 
$ 1,500.00 
$ 3,500.00 
$ 7,500.00 

2nd Violation- Per Pay Penalty 
$ 1,500.00 
$ 2,250.00 
$ 3,500.00 
$ 5,000.00 
$10,000.00 

Peyipd of Noncompliance 
I''day 
2"^ day 
3"* through 5* day 
6* through 15* day 
16* day and beyond 

Period of NQpcQmplionpe 
l" day 
2"^ day 
3'" through 5* day 
6* through 15* 
16* day and beyond 
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3"* or More Violation Per Day Penalty Period of Noncompliance 
$2,500.00 l«day 
$4,000.00 2™'day 
$7,500.00 3'" through 5® day 
$12,500.00 6* through 15* day 
$20,000.00 1O*"* day and beyond 

c. Compliance Milestones 

i. Payment of Response Costs due 30 days after the Respondent's receipt 
of U.S. EPA's billing statement. 

ii. Recording die Environmental Covenant within 30 calendar days after 
completion of all Work required by Section VIH of this Settlement 
Agreement 

iii. Submit to U.S. EPA a cbaft map and a final revised map of the 
Uninvestigated Site Area in accordance with the Work Plan. 

iv. 72-hour advance notice of intrusive work in Uninvestigated Site Area 
as required in Paragraph 25b. 

50. Stioulated Penalty Amounts - Reports, the following stipulated penalties shall 
accrue per violation per day for fkilure to submit timely or adequate reports or other written 
documents pursuant to Paragraphs 19 and 20; 

Violation Per Day Period of Noncompliance 
$250.00 r'through 14"^ day 
$500.00 15*^ through 30* day 
$3000.00 31" day and beyond 

51. All penalties shall begin to accrue on the day after the complete perfoimance is due 
or the day a violation occurs, and shall continue to accrue through the ftnal day of the correction 
of the noncompliance or completion of the activity. However, stipulated penalties shall not 
accrue: 1) with respect to a deficient submission under Section VHI (Work to be Performed), 
during the period, if any, beginning on the 31st day after U.S. EPA's receipt of such submission 
until the date that U.S. EPA notifies Respondent of any deficiency; and 2) with respect to a 
decision by the Director of the Superfund Division, Region S, under Paragraph 43 of Section 
XVII (Dispute Resolution), during the period, if any, beginning on the 21st day after U.S. EPA 
submits its written statement of position until the date that the Director of the Superfund Division 
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issues a final decision regarding such dispute. Nothing herein shall prevent the simultaneous 
accru^ of separate penalties for separate violations of this Settlement Agreement 

52. Following U.S. EPA's determination that Respondent has failed to comply with a 
requirment of this Settlement Agreement, U.S. EPA shall give Respondent written notification 
of the failure and describe the noncompliance. U.S. EPA may send Respondent a written 
demand for payment of the penalties. However, penalties shall accrue as provided in the 
preceding Paragraph regardless of whether U.S. EPA has notified Respondent of a violation. 

53. All penalties accruing under this Section shall be due and payable to U.S. EPA 
within 30 days of Respondent's receipt from U.S. EPA of a demand for payment of the poialties, 
unless Respondent invokes the dispute resolution procedures under Section XVII (Dispute 
Resolution). All payments to U.S. EPA under this Section shall be paid by certified or cashier's 
check made payable to -U.S. EPA Hazardous Substances Superfund," shall be mailed to U.S. 
Environmental Pro^ion Agency, Program Accounting & Analysis Section, P.O. Box 70753, 
Chicago, Illinois 60673, shall indicate that the payment is for stipulated penalties, and shall 
reference the U.S. EPA She/Spill ID Number 05 YT OU 18, the U.S. EPA Docket Number, and 
the name and address of the party making payment. Copies of any check paid pursuant to this 
Section, and any accompanying transmittal letters, shall be sent to U.S. EPA as provided in 
Paragraph 39(b). 

54. The payment of penalties shall not alter in any way Re^ondenf s obligation to 
complete performance of the Work required under this Settlement Agreement. 

55. Penalties shall continue to accrue during any dispute resolution period, but need not 
be paid until 20 days after the dispute is resolved by agreement or by receipt of U.S. EPA's 
decision. 

56. If Respondent ^Is to pay stipulated penalties when due, U.S. EPA may institute 
proceedings to collect the penalties, as well as Interest. Respondent shall pay hiterest on the 
unpaid balance, which shall begin to accrue on the date of demand made pursuant to Paragraph 
53. Nothing in this Settlement Agreement shall be conshtied as prohibiting, altering, or in any 
way limhing the ability of U.S. EPA to seek any other remedies or sanctions available by virtue 
of Respondent's violation of this Settl^nent Agreement or of the statutes and regulations upon 
which it is based, including, but not limited to, paialties pursuant to Sections 106(b) and 122(1) 
of CERCLA, 42 U.S.C. §§ 9606(b) and 9622(1), and pimitive damages ptirsuant to Section 
107(c)(3) of CERCLA, 42 U.S.C. § 9607(c)(3). Provided, however, that U.S. EPA shaU not seek 
civil penalties pursuant to Section. 106(b) or 122(1) of CERCLA or punitive damages pursuant to 
Section 107(c)(3) of CERCLA for any violation for which a stipulated penalty is provided herein, 
except in the case of a willful violation nf this S^onrat Agreement. Should Respondent 
violate this Settlement Agreement or any portion hereof, U.S. EPA may carry out the required 
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actions unilaterally, pursuant to Section 104 of CERCLA, 42 U.S.C. §9604, and/or may seek 
judicial enforcement of this Settlem^it Agreement pursuant to Section 106 of CERCLA, 
42 U.S.C. §9606. Notwithstanding any other provision of this Section, U.S. EPA may, in its 
unreviewable discretion, waive in writing any portion of stipulated penalties that have accrued 
pursuant to this Settlement Agreement 

XX COVENANT NOT TO SUE BY U.S. EPA 

57. In consideration of the actions that will be perfoimed and the payments that will be 
made by Re^ndent under the terms of this Settlement Agreement, and except as otiierwise 
specifically provided in this Settlement Agrement, U.S. EPA covenants not to sue or to take 
administrative action against Respondent pursuant to Sections 106 and 107(a) of CERCLA, 
42 U.S.C. §§ 9606 and 9607(a) for the Work and Response Costs. This covenant not to sue shall 
take effect upon receipt by U.S. EPA of the Response Costs due under Section XVI of this 
Settlement Agreement and any Lntarest or Stipulated Penalties due for failure to pay Response 
Costs as required by Sections XVI and XIX of this Settlement Agreement. This covenant not to 
sue is conditioned upon the complete and satisfactoty performance by Respondent of its 
obligidions under this Settlemmt Agreement, including, but not limited to, payment of Response 
Costs pursuant to Section XVI. This covenant not to sue extends only to R^ondent and does 
not extend to any other person. 

XXI. RESERVATIONS OF RIGHTS BY U.S. EPA 

58. Except as specifically provided in this Settlement Agreement, nothing herein shall 
limit the power and authority of U.S. EPA or the United States to take, direct, or order all actions 
necessary to protect public health, welfare, or the environment or to prevent, abate, or minimize 
an actual or ^eatened release of hazardous substances, pollutants or contarhinants, or hazardous 
or solid waste on, at, or from the Site. Further, nothing herein shall prevent U.S. EPA fiom 
seeking legal or equitable relief to enforce the terms of this Settlement Agreement. U.S. EPA 
also reserves the right to take any other legal or equitable action as it deems sqipropriate and 
necessary, or to require the Respondent in the future to perform additional activities pursuant to 
CERCLA or any other ̂ plicable law, 

59. The covenant not to sue set forth in Section XX above does not pertain to any matters 
other than those expressly identified therein. U.S. EPA reserves, and this Settlement Agreement 
is without prejudice to, all rights against Respondent with respect to all otiier matters, including, 
but not limited to; 

a. claims based on a failure by Respondent to meet a requirement of this 
Settlement Agreement; 
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b. liability for costs not included withiii die definition of Response Costs; 

c. liability for performance of response action otha: than the Work; 

d. criminal liability; 

e. liability for damages for injuiy to, destruction of, or loss of natural resources, 
and for the costs of any natural resource damage assessments; and 

f. li^ility arising from the past, present, or future disposal, release or threat of 
release of Waste Materials outside of the Site. 

60. Work Takeover. In the event U.S. EPA determines that Respondent have ceased 
implementation of any portion of the Work, are seriously or r^eatedly deficient or late in their 
perfonnance of the Work, or are implementing the Work in a manner which inay cause an 
endangermeiit to human health or the environment, U.S. EPA may assume the p^onnance of all 
or any portion of the Work as U.S. EPA determines necessary. Prior to taking over the Work, U.S. 
EPA will issue written notice (including electronic mail) to Respondent specitying the grounds upon 
which such notice was issued and, to the extent U.S. EPA determines diere b no imminent or ongoing 
threat to human health or the environment, the notice will provide Respondent ten days within which 
to remedy the circumstances giving rise to U.S. EPA's issuance of the notice. Respondeiits may 
invoke the procedures set forth in Section XVI (Dispute Resolution) to dispute U.S. EPA's 
determination that takeover of the Work is warrantE^ under this Paragraph. However, 
notwithstanding Respondent's invocation of such dispute resolution procedures, and during the 
pendency of any such dispute, U.S. EPA may in its sole discretion commence and continue a 
Work Takeover until the earlier of (1) the date that Respondent remedies, to U.S. EPA's 
satisfaction, the circumstances giving rise to U.S. EPA's issuance of the relevant Work Takeover 
Notice, or (2) the date that a final decision is rendered in accordance with Paragraph 45 requiring 
U.S. EPA to terminate sudi Work Takeover. Costs incurred by the United States in perfoiming 
the Work pursuant to this Paragraph shall be considered Response Costs that Respondents shall 
pay pursuant to Section XVI (Payment of Response Costs). Notwithstanding any other provision 
of this Settlement Agreement, U.S. EPA retains all authority and reserves all rights to take any 
and all response actions authorized by law. 

XXII. COVENANT NOT TO SUE BY RESPONDENT 

61. Respondent covenants not to sue and agrees not to assert any claims or causes of 
action against the United States, or its coritractors or employees, with respect to the Work, 
Response Costs, or this Settlement Agreement, including, but not limited to; 
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a. any direct or Indirect claim for reimbursement from the Hazardous Substance 
Superfundestablished by26 U.S.C. § 9507, based on Sections 106(b)(2), 107, 111, 112, or 113 
of CERCLA, 42 U.S.C. §§ 9606(b)(2), 9607,9611, 9612, or 9613, or any other provision of law; 

b. any claim arising out of response actions at or in connection with the Site, 
including any claim under the United States Constitution, the Illinois State Constitution, the 
Tucker Act, 28 U.S.C. § 149!, the Equal Access to Justice Act, 28 U.S.C. § 2412, as amended, or 
at common law; or 

c. any claim against the United States pursuant to Sectiohs 107 and H3 Of 
CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to die Site. 

These covenants not to sue shall not apply in the event the United States brings a cause of 
action or issues an order pursuant to the reservations set forth in Paragraphs 59 (b), (c), and 
(e) • (f), but only to the extent that Respondent's claims arise from the same response action, 
response costs, or damages that the United States is seeking pursuant to the applicable 
reservation. 

Respondent reserves, and tiiis Consent Decree is without prejudice to, claims against the 
United States, subject to the provisions of Chapter 171 of Title 28 of the United States Code, and 
brou^t pursuant to any statute other than CERCLA or RCRA and for which the waiver of 
sovereign immunity is found in a statute other than CERCLA or RCRA. for money damages for 
injury or loss of property or personal injury or death caused by the negligent or wrongful act or 
omission of any employee of the United States, as that term is defined in 28 U.S.C § 2671, while 
acting within the scope of his or her office or employment under circum^ances where the United 
States, if a private person, would be liable to the claimant in accordance with the law of the place 
where the act or omission occurred. However, the foregoing shall not include any claim based on 
U.S. EPA's selection of response actions, or the oversight or approval or disapproval of 
Respondent's plans, reports, other deliverables, work or activities. 

62. Nothing in this Agreement shall be deemed to constitute approval or preauthorization 
of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or 40 C.F.R. 
§ 300.700(d). 

XXra. OTHER CLAIMS 

63. By issuance of this Settlement Agreement, the Unhed States and U.S. EPA assume 
no liability for injuries or damages to persons or jM-operty resulting from any acts or omissions of 
Respondent. The United States or U.S. EPA shall not be deemed a party to any contract entered 
into by Respondent or its directors, officers, employees, agents, successors, representatives, 
assigns, contractors, or consultants in carrying out actions pursuant to tiiis Settlement Agreement. 
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64. Except as expressly provided in Section XX (Covenant Not to Sue by U.S. iEPA), 
nothing in this S^lement Agreement constitutes a satisfaction of or release from any claim or 
cause of action {^inst Respondent or any person not a party to this Settlement Agreement, for 
any liability such person mtQ' have under CERCLA, other statutes, or common law, including but 
not limited to any claims of the United States for costs, damages and interest under Sections 106 
and 107 of CERCLA, 42 U.S.C. §§ 9606 and 9607. 

65. No action or decision by U.S. EPA pursuant to this Settlement A^eement shall give 
rise to any right to judicial review, except as set forth in Section 113(h) of CERCLA, 42 U.S.C. 
§ 9613(h). 

XXIV. CQNTRIBpTyO^r 

66. a. The Parties agree that diis Settlement Agreement constitutes an admini^rative 
setdemwtt for purposes of Section 113(f)(2) of CERCLA, 42 U.S.C. § 9613(fX2), and that 
Respondent is entitled, as of the Effective Date, to protection from contribution actions or claims 
as provided by Sections 113(f)(2) and 122(hX4) of CERCLA, 42 U.S.C. §§ 9613(f)(2) and 
9622(hX4), for "matters addressed" in this Settlement Agreement. TTre "matters addressed' in 
this Settlement Agreement are the Work and Response Costs. 

b. The Parties agree that this Settlement Agreement constitutes an administrative 
settlement for purposes of Section 113(f)(3)(B) of CERCLA, 42. U.S.C. § 9613(f)(3)(B), 
pursuant to which the Respondent has, as of the Effective Date, resolved its liability to the United 
States for the Work and Response Costs. 

c. Nothing in this Settlement Agreement precludes the United States or Respondent from 
asserting any claims, causes of action, or demands for indemnification, contribution, or cost 
recovwy against any persons not parties to this Settlement Agreement Nothing herein 
diminishes the right of the United States, pursuant to SectiOTi 113(f)(2)and (3), 42 U.S.C. 
§ 9613(Q(2) and (3), to pursue any such persons to obtain additional response costs or response 
action, and to enter into settlements that give rise to contribution protection pursuant to Section 
113(f)(2) of CERCLA. 42 U.S.C. § 9613(f)(2). 
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X5CV. INDEMNIFICATION 

67. Respondent shall indemnify, save and hold harmless the United States, its officials, 
agents, contractors, subcontractors, employees and representatives from any and all claims or 
causes of action arising from, or on account of, negligent or other wrongful acts or omissions of 
Respondent, its officers, directors, employees, agents, contractors, or subcontractors, in carrying 
out actions pursuant to this Settlement Agreement In addition. Respondent agrees to pay the 
United States all costs incurred by the United States, including but not limited to attorneys fees 
and other expenses of litigation and settlement, arising from or on account of claims made 
against the United States based on negligent or other wrongful acts or omissions of Respondent, 
its officers, directors, employees, agents, contractors, subcontractors and any persons acting on 
their behalf or under their control, in carrying out activities pursuant to this Settlement 
Agreement The United States shall not be held out as a party to any contract entered into by or 
on behalf of Respondent in carrying out activities pursuant to this Settlement Agreement 
Neithra" Respondent nor any such contractor shall be considered an agent of the United States. 
The Federal Tort Claims Act (28 U.S.C. §§ 2671,2680) provides coverage for injury or loss of 
property, or injury or death caused by the negligent or wrongful act or omission of an employee 
of U.S. EPA while acting within the scope of his or hw employment, under circumstances where 
U.S. EPA, if a private person, would be liable to the claimant in accordance with the law of the 
place where the act or omission occurred. 

68. The United States shall give Respondent notice of any claim for which the United 
States plans to seek indemnification pursuant to this Section and shall consult with Respondent 
prior to settling such claim. 

69. Respondent waives all claims against the United States for damages or reimbursement 
or for set-off of any payments made or to be made to the United States, arising firom or on account 
of any contract, agreement, or arrangement between Respondent and any person for performance of 
Work on or relating to the Site, including, but not limited to, claims on accoimt of construction 
delays. In addition, Respondent shall indemnify and hold harmless the United States with respect to 
any and all claims for d^ages or reimbtirsement arising from or on account of any contract, 
agreement, or arrangement between Respondent and any person for performance of Work on or 
relating to the Site, including, but not limited to, claims on accotmt of construction delays. 

XXVI. INSURANCE 

70. At least 10 days prior to commwcing any on-Site work under this Settlement 
Agreement, Respondent shall secure, and shall maintain for the duration of this Settlement 
Agreemrait, comprehensive general liability insurance with limits of two (2) million dollars and 
automobile insurance with limits of one (1) million dollars, combined single limit, naming U.S. 
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EPA as an additional insured. Within the same time period. Respondent shall provide U.S. EPA 
with certificates of such insurance and a copy of each insurance policy. Respondents shall 
submit such certificates and copies of policies each year on the anniversary of the Effective Date. 
In addition, for the duration of the Settlement Agreement, Respondent shall satisfy^ or shall 

ensure that their contractors or subcontractors satisfy, all applicable laws and regulations 
regarding the provision of worker's compensation insurance for all persons performing the Woric 
on behalf of Respondent in furtherance of this Settlanent AgreeinehL If Respondent 
demonstrates by evidence satisfactory to U.S. EPA that any contractor or subcontractor maintains 
insurance equivalent to that described above, or insurance covering some or all of the same risks 
but in ah equal or le^er amount, then Re^ndent needs to provide only that portion of the 
insurance described above which is not maintained by such contractor or subcontractor. 

XXVn. MODIFICATIONS 

71. The OSC may make modifications to any plan or schedule in writing or by oral 
direction. Any oral modification will be memorialized in writing by U.S. EPA promptly, but 
shall have as its effective date the date of the OSC's oral direction. Any other requirments of 
this Settlement Agreement may be modified in writing by mutual agreement of the parties. 

72. If Respondent sedcs pennission to deviate firorh any approved work plan or schedule, 
Respondent's Project Coordinator shall submit a written request to U.S. EPA for approval 
outlining the proposed modification and its basis. Respondent may not proceed wim the 
requested deviation until receiving oral or written approval from the OSC pursuant to Paragraph 
71. 

73. No infonnal advice, guidance, suggestion, or comment by the OSC or other U.S. 
EPA representatives regarding reports, plans, specifications, schedules, or any other writing 
submitted by Respondent shall relieve ^spondent of its obligation to obtain any fonnal approval 
required by this Settlement Agreement, or to comply with all requirements of this Settlement 
Agreement, unless it is foirnally modified. 

30 



Lind»y Light IIOU 18,515 N. Peshtigo a 
Admin. Settlement Agteeraent and 
Oidw on Consent for Removal Action 

xxvra, NOTICE OF COMPLETION OF. WORK 
74. When U.S. EPA determines, after U.S. EPA's review of the Final Report, that all 

Work has been fully performed in accordance with this Settlement Agreement, wth the 
exception of any continuing obligations required by this Settlement Agreement, including, e.g., 
post-removal site controls, payment of Response Costs, and record retention, U.S. EPA will 
provide written notice to Re^ndent If U.S. EPA determines that any such Work has not been 
completed in accordance with this Settlement Agreement, U.S. EPA will notify Respondent, 
provide a list of the deficiencies, and require that Respondent modifies the Work PIm if 
appropriate in Order to correct such deficiencies. Respondent shall implement the modified and 
approved Work Plan and shall submit a modified Final Report in accordance with the U.S. EPA 
notice. Failure by Respondent to implement the approved modified Work Plan shall be a 
violation of this Settlement Agreement. 

XXIX. NOTICES AND SUBMISSIONS 

75. Whenever, under the terms of this Agreement, notice is required to be given or a 
document is required to be sent by one Party to another, it shall be directed to the individuals at 
the addresses specified below^ unless those individuals or their successors give notice of a change 
to the other Parties in writing. Written notice as specified herein shall constitute complete 
satisfaction of any written notice requirement of this Agreement with respect to U.S. EPA and 
Respondent 

AstoU.S.EPA: 

Mary L. Fulghum 
Cathleen M. Martwick 
Associate Regional Counsel 
U.S. EPA (C-14J) 
77 W. Jaclaon Blvd. 
Chicago, Illinois 60604 

Vemeta Simon, ?E. 
On-Scene Coordinator 
U.S.EPA(SE-6J) 
77 W.Jackson Blvd. 
Chicago, Illinois 60604 
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Gene Jablonowski 
Project Manager 
U.S.EPA(SR-6J) 
77 W. Jacl^n Blvd. 
Chicago, Illinois 60604 

Vanessa Mbogo 
Comptroller's Office 
U.S. EPA (MF-IOJ) 
77 W. Jackson Blvd. 
Chicago. Illinois 60604 

As to Respondent; 

do Related Midwest 
350 W. Hubbard Street 
Suite 300 
Chicago, Illinois 60610 
Attn: Don Biemacki 
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XXX. INTEGRATION/EXHIBITS 

76. This Settlement Agreement and its Exhibit constitute the final, complete and 
exclusive agreement and understanding among the Parties with respect to the secernent 
^bodied in this Settlement Agreement. The parties acknowledge that there are no 
representations, agreements or understandings relating to the settlement other than those 
expressly contained in this Settlemerit Agreement. The following Exhibit is incorporated into 
this Settlement Agreement: 

Exhibit A Site Map. 

XXXI. EFFECTIVE DATE 

77. This Settlement Agreement shall be effective upon signature of this Settlement by the 
Director, Superfund Division, U.S. EPA Region 5. 
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The undersigned representative of Respondent certifies that s/he is fiilly audiorized to enter into 
die terms and conditions of this Seltlem^t Agreement and to bind the party s/he represents to 
this documoit 

Agreed this day of _.2011. 

For Respondent Related BIT 500 Lakeshore Owner LLC: 

By: K 
DONBIERNACKI 

Title: 
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IN THE MATTER OF: 

Lindsay Light U, OU 18 
515 North Peshtigo Court 
Chicago, Illinois 

It is so ORDEI^D and Agreed this day of 1. 

Karl, Director 
I Division 

United States Environmental Protection Agency 
Region 5 
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Prepared for: 
515 N. Peshtfgo Court 
Chicago, IL 

Work Plan for Remediation of 
Radiologically-Contaminated Soil at 
515 N. Peshtigo Court 

AECOM. 
December 2011 (Revised February 2012) 
Project No.: 60219374 



ASCOM 
AECOM 847-27&-2500 tel 
750 Corporate Woods Parkway 847-270-2510 
Vernon Hilis, IL 60061 

May 23,2012 

Ms. Vemeta Simon 
U. 8. Environmental Protection Agency - Region 5 
77 W. Jackson Blvd.. SE-5J 
Chicago, ininois 60604 

Subject: Work Plan for Remediation of Radlologlcally-Contamlnated Soil, 515 N. Peshtlgo Court, 
Chicago, Illinois, AECOM Project No. 60219374 

Dear Ms. Sirtion: 

Enclosed please find the Work Plan for the above-referenced site which includes the comments provided by 
frie agency on August 8 and Decernber 20.2011 as well as those of February 24,2012. Per your request, we 
have provided a single hardcopy for your use and an email with the document attached in PDF format has also 
been fbnvarded to your attention. 

Please contact us with any questions or comrhents you may have regarding the plan. 

Yours sincerely. 

Steven C. Komder, Ph.D. John L. Petruccione, PG 
Senior Project Geochemist Department Manager 

cc: Donald M. Biemacki. Related BIT 500 
Lao Dombrowski. Edwards Wildman Palmer LLP 
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1.0 Introduction 

This Work Plan was developed for radiological investigation and the potential removal of radiologicaHy-
contaminated fill soil from the development of 515 North Pe^tigo Court (Site). Tfie Site is cunently a parking 
lot The Site has been investigated as part of the planned development by Related Midwest of Chicago, IL 
The proposed development will be located on an existing vacant, parking lot site located between East Grand 
Avenue and East Illinois Street (to the north and south, respectively) and North Peshtigo Court and North Lake 
Shore Drive (to the west and east, respectively) in Chicago, Illinois. The proposed development will consist of 
a 45 story multi-use concrete higtvrise builcfing and a 10 story podium without basements. Ground floor level 
will be stab on grade that accommodates lobby, retail, mechanical, loading dock and parking entry. The Work 
Plan describes the: 

• Survey methods proptsed for identifying potentially radiologically-contaminated materials above the 
7.1 picocuries per gram (pCi/g) cleanup threshold (the "Applicable Cleanup Standard") at the Site 
(the "Work Area"). 

• Procedures for managing the removal of radiologically-contaminated soil within the Work Area above 
the Applicable Cfoanup Standard should it t>e discovered. 

• Closure Report and Documentation of the work activities performed relating to the removal of 
radiologically-contaminated fill soil, including health and safety procedures. 

Surface and down-hole gamma surveys have been completed at the Site. The results of the surfoce surveying 
did not indicate gamma readings that would be indicative of radiologicaily-ooiitaminated fill soil. The down-
hole gamma measurements indicated some elevated results, but soil samples collected and analyzed using 
gamma spectroscopy did not confirm the presence of radiologicaliy-cpntaniinated fill soil at the Site. Some 
down-hole gamma measurements indicated gamma readings of up to 6 times background. As a result, there 
is still uncertainty as to whether radiological soil contamination, exceeding the 7.1 pCi/g Action Level for 
StieeterviDe, is present at the site. 

Investigation activities at the Site will begin with the removal of the existing asphalt pavement and subsequent 
walk-over survey. Subsequent activities will be directed toward the investigation of the subsurface in areas 
that will be disturbed during construction. If radiolpgically-contaminated fill soils are found on the Site, 
horizontal delineation of the Contaminated fill soil will be the focus of the fnitial efforts. Remecfiation of 
radiologically-contaminated fill soil will not occur until permission Is received or this Work Plan Is approved of 
by United States Environmental Protection Agency (USEPA). Remedial efforts will target the removal of 
radiologically-contaminated material (fill, soil, debris) above the Applicable Cleanup Standard, In areas that 
require material excavation or other disturbance to support constructlonHrelated activities. Additional 
radiological screening and radiologically-cPntaminated material removal will occur during construction 
whenever previously unscreened historical fill materials are excavated. This radiological screening and 
radiologically-contamtnated material removal will occur during activities including the instaliation of shoring, 
caissons, utilities, (on-site and in rights-of-ways), and the repair and replacernent of Curbs and sidevralks. 

If the remediation of radiologically-contaminated fill soil is required, the soil will be containerized and 
temporarily stored on-ate until the proper disposal procedures have been implemented. Radiologically-
contaminated fill/soil above the Applicable Cleanup Standard, will be transported to a properly permitted and/or 
licensed commercial disposal facility suitable for the disposal of this material. After completion of the surveying 
and remediation, a report will be prepared documenting the activities, unsurveyed areas and any Imown 
tBdiologicteliy-coritartiinated fill soil that rernans on-site. The report will aiso request thiat USEPA prepare a 
"Certification of Completion Letter" acknowledging that conditions attiie Site are protective of human health 
and the envirorunent and that the investigation and removal activities were completed in accordance with the 
work plan. 
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2.0 BACKGROUND 

2.1 Site Location 
The Site Is irregular in ̂ ape and encompasses approximately 0.90 acres. It consists of an asphalt-paved 
parking lot and decorative landscaping planters in the southwest portion of the Site. It is bounded by East 
Grand Avenue on the north, East Illinois Street on the south, Lake Shore Drive on the east and Peshtigo Court 
on the west (refer to Figure 1). The Site is located In an area of reclaimed land where fill soil material was 
placed along the Lake Michigan shoreline startkig in the 1860's. This area of Chicago Is commonly referred to 
as Streeterville. Recent developments in the Streeterville area of Chicago encountered lediologically-
contaminated fill soil. These near surfece fill soils are generally 8-12 feet thick and are primarily sandy urban 
fill that contains bricks, morter, broken concrete, wood and cinders. 

The radidogically-contamlnated materials were originally generated as a byproduct waSte and spills from ihe 
former Lindsay Light thoriurh gas rhantle production fecilities that had us^ and produced thorium nitrate in its 
manufacturing process. These thorium byproduct materials have been Incorporated into fill materials used 
throughout the StreetervQIe area. The manufecturing operations were located at 22 West Hubbard Street, 161 
East Grand Avenue and 316 East Illinois Street in Chicago, Illinois. These manufacturing operations were 
conducted from the early 1900s through the early 1930s. The radiological contamination typically oonsists of 
elevated concentrations of thorium and associate decay products in the fill soils In the vicinity of the former 
Lindsay Light sites. Cleanup of radiologically-contaminated fill soil has been performed at a number of 
StreetervHle properties under the direction of USEPA. Due to the proximity of this property to the 
rnanufacturing site and documented cleanups at other properties In the Streeterville area, screening for 
thorium-contaminated fill soil Is warranted where Invasive work is planned. Furtherrnore, the USEPA, which 
has oversight authority for radiologically-contaminated sites, requests that radiological surveys be completed 
prior to and during site development within the moratorium area commonly referred to as the Streeterville 
thorium investigation area. 

2.2 Site History 
The Site is currently occupied by a parking lot, which encompasses the majority of the Site. According to a 
Phase 1 completed in October of 2010 by Pioneer Engineering and Environmental Services, Inc., (Pioneer) the 
Site was initiaily used as a lumber yard with small offices and sheds located on the property beginning in the 
early 1900's. At that time railroad tracks also ran through the property. By 1939 the property was apparently 
converted to a parking lot as It currently exists today. In 1950, part of the property vres Jointly occupied by a 
small fueling station ovmed by Pure 08 Co. The previous history of the Site does not indicate that significant 
subsurface basement foundations were installed within the property boundary. 

In November 2000, AECOM (formerly STS Consultants Ltd.) conducted a walk-over radiation survey of the 
Site. A report submitted to the USEPA entitled "Radiation Survey of Three Parking Lots in the Vicinity of the 
Fonner Kraft Building" (Appendix A) summarized surveying activities conducted on three lots (Parcel 4. Parcel 
21 and Parcel 24). Based on the report, during the walkover gamma radiation survey no indication Of 
radiologically-c(»Ttaminated soli was evident on Parcel 24 (the Site). 

In October 2007, Ploheer performed test pitting operations at three locations on the Site. As summarized in an 
October 12.2007 letter from RSSl, the results of each test pit resulted in finding no indication of radiologically-
contaminated soils in each of the three areas excavated. 

Between August 11 and October 14,2008, Roneer agisted RSSl in the collection of soil samples for gamma 
spectroscopy analysis and the real-time data oollecfion of down-hole radiation surveys (refer to Appendix A). 
The dOwn-hole gamma date was collected at one foot intervals in a total of 22 bodngs to a maximum depth of 
lO-feet below surtece grade (ft-bgs). Instrementation used fOr the down-hole Investigation by RSSl was 
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reported to have a response of 16,500 counts per minute (cpm) which was equivalent to background plus 5 
picocUries per grarh (pCi/g) or approximately the USEPA cleanup threshold. While a majority of the down-hole 
gamma readings Were below the field instrurnentation threshold of 16,500 cpm, the down-hole data hdicated 
elevated gamma readings above the instrument threshold in a 3-4 feet thick layer that generally occurred 2-6 
feet below the paved surface. Since these elevated gamma readings could potentially indicate radiologically-
contaminated material greater than the USEPA cleanup threshold of 7.1 pCi/g, soil samples were also 
collected and anal^d for radioactive isotopes. Soil samples were collected at 20 of the 22 borings and 
geiierally from toe depth with toe highest gamma readings. These analytical results did not exceed the 7.1 
pCi/g USEPA cleanup threshold. Thus, toe presence of radiologically-contaminated fill soil was not confirmed 
by the analysis of the soil samples alttiough toe potential for It exists based on the gamma measurements. 

On June 29,2011 a series of seven shallow geoprobe borings were installed by Pioneef to collect soil Samples 
to assess toe Site for petroleum related contamination. This investigation was used as another opportunity to 
coilect down-hoto data. A geoprobe rig was used to collect toe soil samples and Install a 1-inch temporary 
casing which was used to coilect down-hole gamma readings at 1-foot intervals. This study conducted by 
AECOM utilized a X1 inch Nal probe instead of toe 2 X 2 Inch probe used by RSSI because of toe smaller 
diameter of the geoprobe borings. Thus, for this probe configuration the gamma count equivalent to toe 
USEPA cleanup threshold is approximately 3,491 cpm. The down-hole gamma results of the June 29,2011 
investigation and a drawing by Pioneer with the boring locations is included at toe end of Apperidix A. This 
drawing also includes toe location of toe 2008 investigation. 

These June 2011 results did not indicate gamma readings that were indicative of radiologically-contaminated 
fill soil above the USEPA cleanup threshold of 7.1 pCI/g. However, USEPA generally considers gamma 
reading greater than twice background as potentially anomalous reailts. For the June 2011 investigation, 
twice background was estimated to be about 2,400 cpm. A review of the results indicates that four gamma 
readings exceeded twice background. Thus, although no gamma readings greater than the instrument 
threshold were encountered, several slightly elevated and/or anomalous gamma results were observed. 

2.3 Site Lithology and Groundwater Conditions 
The lithology is based on geotechnical data and down-hole gamma borings collected at toe Site. This 
information indicates that fill soil was encountered to depths ranging from 9 to 13 feet The fill sofl is primarily 
sandy urbah fill that contains bricks, mortar, broken concrete, wood and cinders in a very loose to medium 
dense condition. Below toe fill soil Is natural gray fine sand with varying amounts of silt This sand iayer 
extends to a depth range of 32 to 37 feet Groundwater was noted in toe borings at depths varying from 6 to 
10 feet below grade during the geotechnical and down-hole drilling operations. 
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3.0 PROPOSED WORK ACTIVITIES 

3.1 General Description 
The potential work can be divided into two major tasks which include radiological screening and potentially 
remediation. The Initial task will Involve a surface gamrtia survey of the exposed surfece of the parking lot 
after removal of ̂ e asphalt Once the surfece survey is complete, radiological screening vyill be conducted 
where construction activities will result In the disturbance of the fill soil. This will Include all areas where the 
installation of utilities, shoring, grade beams, caissons, etc. will result in the disturbance of the historical fill 
material. 

As indicated previously, the collection of fill soil samples has not documented the presence of radiologlcally-
contaminated material above the USEPA cleanup threshold. However, down-hole gamma readings have 
Indicated some elevated readings. Thus, the second task will involve the remediation of radiologically-
contaminated fill soil material if it discovered during the screening surveys. 

3.2 Histoiical Fill Soil Screening 
Excavations in historical fill soil that have not been previously surveyed will be screened for the presence of 
radiolqgicaily-cohtaminated material. TheSe garnrna screerilng surveys will be conducted consistently with the 
methodology for excavations discussed in Section 4. Surveys will use a Ludlum 2221 and 2 x 2 Nal probe and 
a background gamma count wiD be recorded for each instrument Screening of the fill soil will be completed 
primarily using three Survey efforts including: the direct screening of the excavation walls and floor, excavated 
soil screening while still in the excavator bucket, and the excavation spoil piles. 

The excavations will proceed in lifts not to exceed 18-inches per lift The excavation walls and floor will be 
surveyed at each ISn'nch lift if the excavation can be entered safely or the probe can be suspended into the 
excavation via a longer cable. In the event the excavation is of such a dimension which precludes safe access 
to survey foe walls and floor, spoil material will be surveyed in the excavator bucket and/or at the surface 
adjacent to foe excavation. If elevated gamma radiation measurernents are noted within foe fill, equal to Or 
exceeding twice foe background gamma count, the excavation will proceed In thinner lifts, 6 to 12 inches. If 
the excavated fill exceeds foe Applicable Cleanup Standard, foe radiologically-contamlnated fill will be placed 
directly into a super-sack or at a minimum staged on plastic separate from the clean soil until it can be 
containerized, /impropriate PPE will be required if radiologica|ly-contaminated fill soil is present and foe 
excavation will be treated as an exclusion zone until this contaminated fill Is removed from foe excavation and 
the area is released by foe USEPA. Radiologically-contamlnated fill will be loaded into a super-sack and 
staged at foe Site temporarily until transportation for proper disposal is arranged. The ground surface under 
foe staged pile will also be Sunfeyed to confirm no contamination remains following rerribval of foe staged 
material. 

It should be noted that projects previously conducted in Streeterville utilized Tronox for the transportation and 
disposal of foe radiologically-contamlnated soil. In January 2009 Tronox filed for Chapter 11 Bankruptcy which 
will complicate disposal anangements and potentially make temporary storage of radiologically-contamlnated 
soil a neces^ty. Ini order to efficiently utilize the available storage space, it will be important to lirhit foe 
disppsal of materials to only that which exceeds foe Applicable Cleanup Standard, In addition to foe described 
Ludlum screening methods, foe sampling of potentially-contaminated soil in a manner similar to that used for 
verification sampling may be useful to identify whether material Is tmly above foe /Applicable Cleanup 
Standard. 

^cavation equipment that has contacted radiologicaily-confeminated fill will be surveyed with a Ludlum Model 
3 Pancake Probe for elevated radioactivity. Indications of devated radioactivity will require decontamination in 
accordance with the Work Plan SOP 347, Decontamination. All equipment in contact with the radiologically-
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CDntaminated fill will be documented as dean through a swipe sunr^ and alpha radiation count using the 
Ludlum Model 220 and Model 43-10 Alpha counter, in accordance with the Work Plan SOP 345, Survey for 
Surface Contamination and Release of Equipment for Unrestricted Use. 

3.3 Excavation of Radlologically-Contaminated Soil 

The project acfivlties will also indude, if identified, the iemoval of the radioiogicaily-contaminated soil above 
the Applicable Cleanup Standard, the radiologicaliy-contaminated fill/soil that is disoovered will be removed to 
levels below the Applicable Cleanup Standard where practicable. In some cases this may mean that 
radiologicaliy-oontaminated material may remain at orvsite. The locations of any contaminated material that 
will remain will be discuss«i with the USEPA prior to any backfilling activities. 

These excavation areas will be designated Exdusion Zones for purposes of health and safety requirements 
until such time as the contaminated soil identified above the Applic^le Cleanup Standard is removed firom the 
excavation areas, loaded into transport boxes and or super-sacks, and the areas are released by the USEPA. 
The excavatipn process will utilize an excavator witti a maximum bucket volume of less than one cubic yard. 
This bucket size will facilitate loading of super sacks without spiiiing and/or spreading the contamination. 
When possible, the contaminated fill soil will be loaded directly into super-sacks. The shipping container 
(super-sack) exteriors will be confirmed clean prior to leaving the Site in accordance with SOP-320 (Appendix 
P). It is anticipated that it will be necessary to temporarily store radiologicaliy-contaminated fill soil in super-
sacks on the property until final disposal arrangements can be completed. Stored soli will be properly secured 
with fandng and placarded with appropriate waming signs (i.e., similar to that utiiized for Exclusion Zones). 

If concrete (fioor) slabs within the historical fill are to be excavated, the slabs will be broken and removed and 
the soil beneath the slabs screened for verification. Concrete slabs, footings or walls encountered and 
excavated during the excavation activities will te cleaned of adhering contamination, if any, and will either t>e 
removed from the Site or stockpiled on-site for subsequent use or disposal In connection with Site 
development work. 

The excavation of radiologicaliy-contaminated fill above the Applicable Cleanup Standard will tie confirmed by 
surveys conducted during the excavation process. Once the confinnation survey has confirm^ the absence 
of soil conterninated at levels above the Applicable Cleanup Standard (SOP-210) within the Work Area, the 
excavation will be subject to veriflcatfon survey and sampling by USEPA, in accordance with Section 4.2.3 of 
this Work Plan (SOP-223 and SOP-214 of Appendix D). 

A primary requirement of dust control is 'no visible dusf during activities associated with contaminant 
removal. The excavation (remediation) and soil handling areas where contaminated soil is present will be 
required to have no visible dust. Fugitive dust generation is caused by a range of activities including 
excavation, loading, dumping, transporting and scraping using heavy equipment such as bulldozers, front-
end ioaders, trticks and graders. Air monitoring is generally conducted for the purpose of documenting and, 
if detected, initialing measures to control airborne contamination. High volume air sarhpling equipment has 
been used in the past for large scale remediation efforts in Streetervilie and has not indicated an issue. 
Therefore, it is apparent that control measures are appropriate for controlling fugitive dust issues and high 
volume air sampling provides little or no benefit on this project. As stated previously, the presence of 
radiologicaliy-contaminated material at the Site had not been confirmed prior to Site development. If the 
volume of contaminated soil that will be excravated is minimal (measured in yards rather than hundreds of 
yard), the potential to create a fugitive dust issue is reduced significantly and a request to USEPA will be 
made to limit air monitoring potentially to just personal exposure monitoring. 
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4.0 METHODS 

4.1 Applicable Cleanup Standard 
The USEPA has set the cleanup level as 5 pCl/g total radium (Ra-226 and Ra-228) above the background. A 
level of 2.1 pCi/g total radium is currently considered background for the area by the USEPA. Thus, 
radiologicallyK»i1taminated material is defined by the USEPA for the Streeterville area as exceeding a 
threshold of 7.1 (pCi/g) total radium. 

Reld measurements wHI be taken of gamma radiation levels using a Ludlum 2221 rater-sealer and a 2 x 2 Nal 
detector. The equipment will be calibrated to ctetermine the gamma count in cpm that is equivalent to 7.1 
pCI/g. Equipment calibration will be performed at least annually using the thorium calibration blocks at the 
former Tronox West Chicago Rare Earth Facility. 

Field measurements of gamma counts will include the following surveys of non-native fill material: 

• Surveys of excavation as overburden is removed; 
• Surveys of excavation as radiologicaily-contaminated soil is removed; 
• Surveys of excavations to document all contaminated soil has been removed; and 
• Surveys of utility or foundation excavations. 

4.2 Surficial Walk-over and Grading Surveys 
Surfkaal survey methods will be used in the initial phase of this project once the asphalt has been removed to 
identify the potential presence of radiologicaily-contaminated materials within the first 18 inches of the Site. 
This same technique will be used for grading and/or excavation screening within the excavation areas to 
survey for the presence of radiological Impacts above the Applicable Cleanup Standard. A grid with 5-meter 
spacing will be marked by stakes and flagging at the edges Of the Work Area or by paint on the ground surface 
witfiin tfie Site. The areas between the grid points will be scanned so as to cover 100 percent of the infra-grid 
areas. 

The surveys will be conducted using a Ludlum 2221 rater-sealer and a 2 x 2 Nal gamma detector. The 
detector will be unshielded to provide for a broader screening area in assessing the surfece survey. Values 
will be recorded in counts per minute (qpm). The maximum value will be recorded for each grid cell and all 
anomalously high areas (two times the background concentration) will have the approximate limits designated 
on the survey data sheete. The locations will be marked in paint on the ground surface. Field screening data 
sheets will include recording the instrument serial number, calibration date, operator, and site grid mordinates 
surveyed. A copy of a field data sheet Is attached (see Appendix B). 

Areas that are identifed as exceeding the Applicable Cleanup Standard will be designated as Exclusion Zones 
until the time as such contaminated soil above the Applicable Cleanup Standard has been removed from the 
Exclusion Zone, loaded into a super-sack and the area released by the USEPA. Work activities within the 
Exclusion Zones will be conducted in accordance with the procedures outlined in the HASP and briefly 
summarized in Section 5.0. 

Additional documentation of contaminant levels may be performed through the collection of samples for 
laboratory analysis using NUTRANL andA)r high resolution gamma spectroscopy analyses. These samples 
may be collected to: a) document where removal is necessary; b) indicate areas where removal has been 
successftil; of c) document areas that are below the USEPA threshold level as Indicated by the Nal detector. 
In limited cases samples may also be collected to document what will t)e left in-place. 
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4.3 Confirmation Surveys for Radioiogicaliy-Contaminated Areas 
Radiological screening surveys will be conducted during the remedial excavation of fill materials identified as 
radloldgically-cohtamihated above the Applicable Cleanup Standard. Excavated locations will be screened in 
accordance with SOP-210 (Appendfac 0). If radiologically-KXjntaminaled soil in excess of the Applicable 
Cleanup Standard Is identified, these areas will be designated as Exclusion Zones until the time as such 
contaminated soil above the Applicable Cleanup Standard has been removed from the Exclusion Zone, loaded 
into a transport container and the area released by the USEPA. As described in the Health and Safety Plan 
(HASP) and discussed briefly in Section 5.0, the Exclusion Zones will require appropriate PPE and personal 
air monitpring to enter. All equipment and personnel that enter an Exclusion Zpne Will bp frisked clean upon 
leaving the Exclusion Zone. Personnel entering Exclusion Zones must be 40-hour health and safety trained. 
The surveys will be conducted using a Ludlum 2221 rater-sealer and a 2 x 2 Nal gamma detector. Soil 
cdntamihated above the Applicable Cleanup Standard Will be excavated where encountered. 

Excavation within Exclusion Zones will (voceed in lifts not to exceed 18 Inches in thickness and soil/fill will be 
surveyed in-place where practical. Excavation may proceed in thinner fifts to minimize tie potential fbr mixing 
dean and radiOiogically-contaminated so|l. Excavation of radiologically^ntarhinated material will proceed 
using an excavator with a maximum bucket volume of one cubic yard or less. This bucket size will fadlitate 
loading the super-sacks without spilling and spreading the radiologically-contamlnated soil contarriination. 
Also, if discrete deposits of radiologically-contaminated material are encountered, a hand shovel may be used 
to dig out radiologically-contamlnated material to help minimize waste volume and can be done In a timely and 
cost-effective manner. 

Soil screening during the course of the remedial excavation activities within the Work Area is also intended to 
minimize the incorporation of dean matariai into contaminated materials whidt are designated for offsite 
disposal. Soil indicative of levels below the Applicable Cleanup Standard by the screening process prior to 
excavation will be staged for potential use as backfill. As previously indicated, excavation conducted to 
remove radiologically-contaminated material will proceed using an excavator with a maximum bucket volume 
of one cubic yard or less. This bucket size will also allow the excavated soil to be screened a second time 
before being placed on the backfill pile. This potentially non-contaminated soil will also be subject to 
verification surveys in accordance with SOP-214 (Appendix C). 

If the soil screening after remediation indicates the absence of radiologically-contaminated material above the 
cleanup threshold, soil/fill samples will be collected over a maximum 100 m^ area for confitmation/pre-
verification analysis. Each conflrmation/pre-verification sample will be a composte sample made up of five 
siubsarriples collected from an area not to exceed 100 m^. The conflrmation/pre-verification sample will be a 
composite sample rnade up of five subsamples obtairied by dividing the 100 m^ area (10-meter x 10-meter) 
into four equal quadrants of 5-meters x 5-meters. Four of the subsamples will be collected from the center of 
the 5-meter x 5-meter quadrants. The fifth subsample will be obtained from the center of the 10-meter x 10-
meter sampie area. Sample collection wiil be in accordance with SOP-214. For confirmatlon/pre-verification, 
the five subsamples will be composited and a analyzed as a single sample. 

It is anticipated that NUTRANL software wili be the primary sample analysis method and will be conducted at 
an off-«te (fixed) laboratory. NUTRANL samples will be collected and analyzed by Stan Huber and 
Associates. After confimnation analysis shows the area to be dean, the area wiil be subject to a verification 
survey and sampling by USEPA. The excavations wili not be backfilled until a signed radiological verification 
closure form is received from (JSEPA. 

Prior to the initiation of activities, gamma count rate background levels shall be established for each applicable 
survey instrument Six locations shall t>e chosen in non-radiologicaily-contaminated areas of the Site. A one-
minute integrated count shall be oiftained at the surto(» of each location, for each survey instrument (Ludlum 
2221 with ItxT Nal prebe). The measurerrients collected from each location shall be averaged to establish 
instrument specific background gamma count rates. 
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4.4 Verification Sampling 
As previously indicated, the excavation screening of ttie complete Site is not intended, but may include the 
screening of historical fill down to native soil at numerous locations. Excavated fill soil identilied as exhibiting 
conterriinatibn at concentrations above the Applicable Cleanup Standard of 7.1 pCi/g total rarfium (Ra-226 + 
Ra 228) will be removed, placed in super-sacks and temporary stored on-site while awaiting shipmoit to an 
of^ disposal site. Excavated locations will be screened in accordance with SOP-210 (/^pendix C). For 
remediated areas, initiai field demonstration that the location has been excavated to clean lirnits will be made 
with a shielded 2 x 2 Nal detector. This will be followed by the collection of a confirmation/pre-verification 
sample in accordance with SQP-223 (Appendix 0). This sample wrill be analyzed using NUTRANL software or 
gamma spectroscopy analyses. If the oonfirrnation analysis shows the area to be dean, the area will be 
subject to a verification survey and sampling by USEPA. 

The verification survey sampling program will be conducted by the USEPA in a manner essentially identical to 
that performed for the confirmation sampling. Spedficany, the verification sample results will be made up of 
five subsamples obtained by dividing the 100 m area (10-meter x 10-meter) Into four equal quadrants of 5-
meters x 5-meters. Four of the subsamples will be collected from the center of the 5-m^r x 5-meter 
quadrants, while the fifth subsample will be obtained from the center of the 10-meter x 10-meter sample area. 
The five vwificatfon samples will be composited, homogenized and, if analyzed using NUTRANL, split back 
into five individual subsamples for analysis. The results of the five subsampleswill be averaged for each 100 
m^ verifiisation area. This differs slight^ fiom the confirmation/pre-verification subsamples, which were 
composited and analyzed as a single sample. The verification sample will be collected and prepared in 
general accordance with SOP-223 and SOP-214 (Appendix C) and analyzed using NUTRANL software. The 
^duSion Zones will not be backfilled until a signed radiological verification dosure form is received fiom 
USEPA or USEPA has agreed that the material may remain in-place. 

NUTRANL results would be provided in two forms. The initial NUTRANL data set will consist of one set per 
sample and will include the radionuclide concentrations and error limits for uranium 238, thorium 232, radium 
226, and potassium 40; the sample number; date and time sampled; laboratory number (sequential); identify 
the analyst; and analytic method (NUTRANL). The second field lab data form will be a consolidated 
spreadsheet with all analysis in sequence by laboratory number. This table will include the sample number, 
data and time sampled, radionuclide concentrations and emor limits for the four NUTRANL anal^es, and a line 
totaling the thorium and radium concentrations. In addition, QA/QC samples including daily blanks (empty 
vial), a daily standard approximately equal to the Applicable Cleanup Standard, periodic duplicates and a set 
of USEPA laboratory QC check standards using N 1ST traceable sources will be analyzed to establish the 
rafiability and accuracy of the NUTRANL results. 

High resolution gamma spectroscopy analyses may also be sent to a subcontract laboratory operated by 
RSSI. The laboratory data package will include available chain-of-custody copies, tabulated data armmaries, 
calibration records, and standards, QC sarnpie results, and any corrective action reports. Gamma spec 
analysis will be conducted using a Library Energy Tolerance of 1.2 keV and a Gamma Fraction Limit of 71%. 

4.5 Materials Management 
Material from the Site that is not radiologteaily-contaminated at levels above the Applicable Cleanup Standard 
may be replaced in their original locations, placed in another location on the Site, salvaged (i.e. recyclable 
materials), or handled (i.e. soils delivered to a designated landfill) in accordance with applicable laws and 
regulations. Materials that are not radiologically-contamlnated above the Applicable Cleanup Standard, and 
are designated to be removed from the Sits, will be disposed of in accordance with applicattie regulations as 
necessary. All shipments of radioactive waste material and non-radioactive waste materials shall comply with 
the requirements of the 515 North Peshtigo/Related BIT Administrative Settlement Agreement and Order on 
Consent, U.S. EPA Region 5 No. V-W-11-C-978, paragraph 21regardlng oft-site shipments of waste. 
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Material that is contaminated above the Applicable Cleanup Standard will be sent to a permitted commercial 
disposal ̂ cility. These materials may be temporarily stored on-site pursuant with USEPA approvai. Projects 
previously conducted in Streeten/ille have involved Tronox in the transportation and disposal of the 
radlologlcally-contaminatedsdil, In January 2009 Tronox filed for Chapter 11 Bankruptcy. At present the 
shipping and disposal Of contaminated materials is undetermined, but are likely to be either EnergySolutions of 
Clive Utah or US Ecology in Idaho. Shipping and placarding Will be in accordance vrfth all Department of 
Transportation regulafions for shipping radiologically-contaminated material. Permitting for disposal will be 
ananged before contaminated material is loaded for long distance shipment 

Radiologically-contaminated materials will be transported between ihe Site and the permitted commercial 
disposal facility arxotding to DOT regulations. Procedures which will be used to minimize the potential for and 
effects of spills and accidents during ^sport of materials radiologically-oontaminated above the Applicable 
Cleanup Standard include, but are not limited to, the following; 

• Drivers will have the proper licenses, training, and certifications for transporting potentially radioactive 
materials. 

• Thicks transporting low-level radioactive materials in excess of 7.1 pCi/g total radium will have sealed 
or lined containment in addition, covers for the roll-off containers or flattred trailers v^l be placed over 
the load prior to exiting the Site. Trucks will cany all necessary papers and placarding. 

• If necessary, any contaminated vehicles and equipment will be decontaminated first using broom 
cleaning to remove all adhering surface dirt As needed, pressurized water spray will be used for 
further decontamination. Water generated during decontamination will be contained and evaporated, 
used for dust control on contaminated soils designated for disposal, or possibly sent for disposal at an 
permitted commercial disposal facility. 

• Prior to transporting radiologically-contaminated excavated soils or other materials, transport 
equipment will be surveyed for contamination if there is reason to believe that it may have come in 
contact with contaminated material. Contamination surveyed will include tires and fenders and the 
sides and back of the bed. Contamination surveys of the cabs of trucks will not be necsssary unless 
loading has been over the front of the truck. 

Two categories of historical fill rtiaterial will be distinguished In the excavation process: radiologically-
contaminated fiil/soij exceeding the cleanup threshold of 7.1 pCi/g total radium, and excavated soil suitable for 
baCkfRI that is not radiologically-contaminated in excess of 7.1 pCI/g total radium. There aiso may be materiais 
that will be specified by the owner as unsuitable or suitable for backfill, based on engineering properties, non-
radiological impacts, or other specifications. For this Work Pian, a distinction is proposed for radiologicafly-
contaminated materials above the Applicable Cleanup Standard and non-radiologically-contaminated 
materials. Handling or disposal of non-radiologically-contarninated rriaterfals at an off-sHe location will comply 
with ail applicable laws and regulations. 

No non-radiologically-contaminated materials (i.e., petroleum, etc.) are known to be present at the Site. 
However, materials that, based on visual or olfectory obsen/ations, are suspected to be grossly contaminated 
by non-radiOlogical contamination may i>e temporarily staged on-site to allow for proper sampling and 
characterization for disposal. These materials will be placed on liners and will be covered to rtiinimbze potential 
for erosion and spread of contamination, 

4.6 Data Management and Report 
Data management for the Site consists of site safety and training records, health physics data (i.e., personnel 
monitoring data), soil radioactivity field and laboratory data, shipping and transport records, and dvil 
construction and excavation data (i.e., land surveys, excavation volume estimates, etc.). A local laboratory will 
be used to analyze soil samples as excavation and removal proceeds, and for pre-verification sampling that 
the radiologicai cleanup criteria have been met. Analytical records will be kept at the AECOM office in Vemon 
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Hills, Illinois. Air monitoring analyses, If necessary, will be maintained at the AECOM oflice and will be 
transmitted with the monthly project progress reports to USEPA. 

Monthly progress reports will be submitted to USEPA beginning 30 days after Initiation of the field work and 
win be electronlcaily submitted monthly by the 15th of each month until submission of the Completion Report 
document, unless otherwise directed by the USEPA On-Scene Coordinator (OSC). These reports will 
describe all significant developments during the preceding period. Including the work performed, and any 
problems encountered, analytlca) data received during the reporting period, and developments anticipated 
during the next reporting period, including a schedule of work to be performed, anticipated problems, and 
planned resolutions. 

4.7 Exclusion Zone Access and Security 

Access by unauthorized personnel to the Exclusion Zone excavation areas will be controlled during 
operational and non operational hours because of hazards created by open excavations, moving contractors' 
equipment, and traffic. Only authorized personnel will be permitted within tfie fenced area. Exciusbn 2fene 
access will be directed by the Project Coordinator, Raid Team Leader or their designated representative (see 
HASP). The excavation Work Area wijl be fenced vrith a temporary chain-link fence unless the access Is 
restricted by fencing at the Site perimeter. In the case of a perimeter fence, access to the excavation areas 
will be restricted through the use of temporary fencing (i.e., plastic barrier fraidng). This fencing will Include 
appropriate signage to provide security during non operational fiours. Access gates/points will be closed and 
locked When not In use. 

During operational hours, the project management consultant. Its contractors and subcontractors, and their 
representatives will have access to the excavation area to implement the excavation activities. The contractor 
responsible for radiological soil transport, and their contractors, will have access to implement health physics 
and transportation activities. Information on restrictions to the excavation areas, and various signs and 
barricades, will be disseminated during the project kick-off meeting held at the beginning of the prpjecL 

All visitors desiring access to the excavation area will be required to register with the Project Coordinator or his 
designee. The Project Coordinator or his designee will provide necessary Orientation and training, provide 
radiation monitors as appropriate, and escort the visitors. The visitors will be required to observe all health and 
aifety requirements and follow all Instructions given by the Reld Team Leader. 

Regulatory and governmental officials who visit the excavation areas for regular Or unscheduled visits will be 
requested to notify the Project Coordinator or the Reld Team Leader. Visitors will be required to comply with 
all Health and Safety rules. US EPA personnel may make unscheduled visits to the Site following the above 
guidelines. 

During non operational hours, barricades, virarning signs, and temporary fencing, as appropriate, will be placed 
to prevent unauthorized entry into an Exclusion Zone. Exclusion Zones will be surrounded with magenta and 
yellow rope and stakes or fence posts until a determination that it meets the Applicable Cleanup Standard. 
Signs will be placed on the excavation area perimeter fencing Identifying the area as a construction area and 
prohibiting unauthorized entry. The wairiirig signs wiil be Installed at maximum 100 foot intervals on the 
perimeter fence. 

4.8 Decontamination 
All discarded materials, waste materials, and other field equipment and supplies will be handled in such a way 
to prevent the potential spread of contamination during excavation and restoration activities. Discarded Items 
that have contacted contaminated materi^s will be containerized and stored for disposal at the permitted 
commercial disposal fedllty. Non-contaminated Items to be discarded will be collected for disposal as general 
refuse waste. Personnel arid sampling equipment decontarnlnatiqn are described in the Decontarnlnatioh 
Procedure included as SOP-347 of Appendix D. 
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4.9 Temporary Storage of Radioiogically-Contaminated Material 

As per discussions with the US EPA, there may be a need for the temporary on-site storage of radiologically-
contaminated miaterials. Prbjects previously conducted in Streeterville have involved Tronox in the 
transportation and disposal of the radiologicaHyrconfominated son. In January 2009 Tronox filed for Chapter 
11 Bankruptcy. The bankruptcy complicates disposal arrangements and makes temporary storage a 
necessity. If discovered, it is anticipated that radiologically-contaminated soil will be staged temporarily on-site 
in super^sacks until the remediation efforts are complete or sufficient volume has been staged for 
transportation. Stored soil will be properly secured yvifo fencing and placarded with appropriate warning signs 
(i.e., similar to that utilized for Exclusion Zones). 
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5.0 HEALTH AND SAFETY PLAN (HASP) SUMMARY 

A project specific HASP is (xovided under separate cover. Site surveys, excavation and remediation activities 
witi be conducted in accordance with the Site HASP. Additionaliy, reference is made to the ibilowing 
documents included within Appendices D, E and F: 

• Dust Control Plan 
• SOP-210 - Gamma Radiological Surveys 
• SOP-217 - Excavation Procedure 
• SOP-223 - Verification Survey Procedure 
• Constructipri Health and Safety 

The HASP addresses required training, personnel protectipn equipment, general work precautions, and 
rhedicai monitoring among other issues. In general, as radiologicatly-contaminated soil above the Applicable 
Cleanup Standard is detected, either by the initial surface survey or in the course of monitoring the 
excavations, the areas will be designated With a rnagenta and yellow rope and stakes or fence posts. These 
areas will be designated Exdusion Zones, and will require appropriate PPE and personal air monittving to 
enter. Mi equipment and personnel that enter an Exclusion Zone will need to be frisked clean upon leaving the 
Exclusion Zone. Personnel entering Exdusiori Zones must be 40-hour health and safety trained. 

Aji acddents or irqury "near misses' will be documented and communicated to the Project Coordinator and 
Field Team Leader in a timdy manner. Project safety briefings wiil be held on a weekly basis, and a project 
tailgate meeting will be held on a daily basis as a regular part of project communication between the Field 
Team Leader and project contractors and subcontractors. 

5.1 Key Personnel 
While health and safety will be the concern of every person on the job, the radiation survey and soil excavation 
managerhent team will be responsible for the implementation of the HASP. These persons are the Project 
Coordinator, Health and Safety Officer/Coordinator and the Field Team Leader. Figure 2 presents the project 
management work organization chart. The responsibilities tor these positions are detailed in the HASP. 
Radiation laboratory subcontract services will be provided through Stan A. Huber Consultants, Inc. (Huber). 

5.2 Potential Hazards 
Potential hazards that could be encountered during the removal activities Include contact witii contaminated 
materials and the hazards associated with construction work. Contaminants of concern include the entire 
decay series for U-238 and Ttv232. Radiological and air monitoring as described in this Work Plan vyfll be 
performed during excavation to define the presence of radiological contaminants. 

The mechanisrhs for exposure to the radiologically-contaminated soil material are diiect exposure, inhalation, 
ingestion and eye/skin contact. The primary mechanism of exposure is direct exposure to external gamma 
radiation. All workers will be Instructed in appropriate measures to protect against exposure to the above 
materials, and PPE will be vrarn until monitoring shows PPE is not necessary. 

Physical hazards which might be encountered at this Site include but are not limited to ttie foilowing: 

• Construction equipment (front-end loaders, trak excavators, trucks, compactors, bulldozers); 
• Power tools (savtrs, drills, jack hammers, compactors); 
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• Heat and cold stress; 
• Oveitiead power lin&; 

• Excavations; 
• Confined space; 
• Noise; 

• Demolition of structures; 
• Slip, trip and fall conditions, especially during wet or freezing periods; and 
• Buried utilities which may or may not t>e live. 

For this project, "utilities" may Include natural gas, water, sewer, communication, cable television lines, and 
electrical power distribution systems. Prior to the physcai Site survey, city and utility company records 
concerning location and construction of utilities on and in the general vidnity will be reviewed and consolidated 
on a single Utility Plan Drawing. The appropriate utility companies or their designees will be asked to verify the 
location by originating a request through the Chicago Utility Alert Network (DIGGER) phone number. 312-744-
7000, and through applicatioiii to the Office of Underground Coordination (OUC). 

The locations of the identified utilities will be "gtound-truttied" by observing the locations of power and phone 
poles, above-ground transfbrmers (where electrical distribution lines are below ground), manholes, water 
meters, natural gas meters, phone boxes, surfece indications such as utility vaults, catch basins, and surface 
depressions which can occur over utility trencfies, and tfie locations marked try the utility companies or tiieir 
represntatives. Procedures for working in the vidnity of utilities and repair to damaged utilities will be 
discussed witii the excavation contractor crews. All work on and in the vicinity of utilities will t>e in accordance 
with City and utility company specifications. 

Additional details on ttiese and other safety provisions are addressed in fee HASP. 

5.3 Training and Communications 
Site and project specific radiation and health and safety training will be provided for all on-site personnel prior 
to work on the Site. All personnel required to work in the Exclusion Zone or Contamination Reduction Zone 
will cpmplete training conforming to fee requirements of 29 CFR 1910.120(e) induding 40-hours of initial 
hazardous waste site worker training. Where appropriate, they will have 8-hours of annual refresher training, 
and 8-hour supervisor training as appropriate. Field personnel will complete radiation safety training in 
compliance with 32 lAC 400. This training shail include training pertaining to radiation safety and awareness. 
Training will be conducted by a qualified safety spedalist and/or a qualified senior health physics technidan, at 
a minimum. As noted in the HASP, Federai safety requirements take precedence over state requirements. 

All site personnel will be trained and briefed on radiation basics, anticipated hazards, equipment to be worn, 
safety practices to be fallowed, contamination prevention practices, emergency procedures, radiation basics 
and communications. Procedures for leaving the Exdusion Zone shall be planned and implemented prior to 
going on-site. Work Areas and decontamination procedures will be established based on expected site 
conditions, and updated as necessary during construction. Other guidelines such as heat and cold stress, 
excavation safety and confined space are ihciuded within fee HASP. 

In addition to this fonnal healfe and safety training, tailgate" safety meetings will be held daily, or more 
frequently, dependent on safety issues arising during the project These meetings may tre led by the field 
team leader or the worker's foremen and every employee must sign in before beginning work. The subject 
covered and persons present will be recorded for each meeting and kept as part of fee project records. Health 
and safety incidents and rnonitoring results will be discussed in fee tailgate safety meetings, when appropriate. 
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visitors to the Site will be briefed on the requirements of the HASP before being allowed within the Work Area, 
and will be accompanied by a foreman or supervisor whenever possible. 

5.4 Personal Protective Equipment 
Disposable coveralls, stsel-toed work shoes, boot covers, hard hat safety glasses and gloves will also be 
required in all Exclusion Zones. Prior to exiting any Exclusion Zones, personnel will pass through 
decontamination, disposal of all appropriate PPE, and frisking procedures as described in the HASP. 
Personnel operating in Exclusion Zones will be required to have personal air monitors (PAMs). 

5.5 Air Quality Monitoring 
The principal objectives of ttie air monitoring activities are to: 

• Ensure worker and general population safety and provide radipiogicai coritroi information; 
• Evaiuate WOrk procedures and site controi measures. In addition to identifying the need for corrective 

action, air monitoring also documents the effectiveness of such control actions; and 
• Measure releases of alHbome radioactivity (should any occur) and ensure that people tiving and 

working in the sumounding area are not exposed to radiaticm above acceptabie limits. 
A primary requirement of dust control is "no visible dusf during activities associated with contaminant removal. 
The excavatiorr (remediation) and soil handling areas where contarninated soil is present will be required to 
have no visible dust. Fugitive dust generation is caused by a range of activities including excavation, loading, 
dumping, transporting and scraping using heavy equipment such as bulldozers, front-end loaders, trucks and 
graders. 

Air monitoring is generally conducted for the purpose of documenting and, if detected, initiating measures to 
control airisome contamination. High volume air sampling equipment has been used in the past for large scale 
remediation efforts in Sireeterville and has not indicated an issua Therefore, it is apparent that control 
measures are appropriate for controlling fugitive dust issues and high volume air sampling provides little or no 
benefit on this project. As stated previously, the presence of radiologicaily-contaminated material at the Site 
has not been confirrned. If the volume of contaminated soil that will be excavated Is minimal (measured in 
yards rather than hundreds of yard), the potential to create a fugitive dust issue is reduced significantly and a 
request to USEPA will be made to limit air monitoring potentially to just personal exposure monitoring. 

During the excavation and handling of radiologicaily-contaminated materials, the procedures to be followed to 
control dust Will include traffic speed control and use of covered stockpiles. Excavated radiologicaily-
contaminated soil above the Applicable Cleanup Standard will be loaded directly into the super sacks as the 
material is excavated. Radiologicaily-contaminated material stored on-site Will be stored In super-sacks. 
Stockpiled clean materials, including excavated and imported borrow material, will be piled (height limited) to 
mihiitiize dust generation. If these initial efforts appear to be inadequate to control dust, water will be applied 
during the course of excavation and restoration activities as directed by the Reld Team Leader to prevent, 
mitigate or reduce dust resulting frt>m excavation activities. The Dust Control Plan (Appendix E) provides 
additional detail on the control measures that may be implerriented, if necessary, at the Site. 

5.5.1 Personal Exposure Monitoring 
Persdnnel operating in Exclusion Zones wiii be required to have personal air monitors (PAMs). Procedures for 
personal air monitoring are discussed in the HASP and SOP-212 (Appendix D). Lapel sampleta worn for 
personal air monitoring will be utilized for airbome radioactivity monitoring. Air fiitera vyfli be analyzed on a 
daily basis and additional evaluation of samples will be performed when determined necessary based on 
elevated results. Procedunal (Ranges or control measures, such as wetting of soils, win be employed prior to 
the prescription of respiratory protective equipment 
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6.0 COMPLETION DOCUMENTATION 

An objective of the Work Plan is to document the excavation arreening activities, as well as the identification, 
handling, and disposal of radioiogicaiiy-contaminated soil should it t)e encountered during the construction 
activities. The fpiiovying types of date wili be generated during the project 

• Surtece gamma survey records; 
• Soil sampling records; 

• Soil sample field laboratory data; 
• Fixed laboratory soil analyses date (USEPA contract and AECOM subcontract laboratories); 
• Air quality (pefsonhel) sampling records; 
• Air quality (personnel) analytical date; and, 
• An estimate of the cost for the remediation of the radiologlcally contaminated fill soli. 

The results of the Work Plan investigation and the potential removal work will be presented in a final 
completion report The report will provide a summary of unsurveyed portions of the Site, rettiediation areas, 
and if applicable, locations of radioiogicaiiy-contaminated material remaining above the Applicable Cleanup 
Standard Identified during the project. The report will include field date, laboratory results, documentaticm of 
the volume of material removed and Its disposal location. The report will present the irifoitnation as the basis 
for and will request issuance by USEPA of a 'Certification of Completion Letter" for the Site. The draft 
Completion Report will be submitted within 60 days of completion of the removal work and on-site 
investig^'ons, AECOM will incorporate U.S. EPA's comments. If any, and submit the final report within 15 
days of receiving U.S. EPA's vvritten comments, if any, on the draft Completion Report. 
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I. INTRODOCTION ) 

In the early 1900s, Lindsay Light and Chemical Company refined 
and used thorium in industrial operations between Illinois 
Street and Grand Avenue east of Michigan Avenue, in Chicago's 
Streeterville area. Thorium is naturally radioactive. The 
predominate isotope of thorium, thorium-232 (Th^232}, decays to 
radium-228 (Ra-228). Another isotope, thoriuin^230 (Th-230), 
decays to radium-226 {Ra-226). 

The US Environmental Protection Agency (EPA) reported that the 
material from Lindsay Light and Chemical Company refining 
operations may .have been in fill used throughout the 
Streeterville area. The property at 515 North Peshtigo Court, 
Chicago, Illinois is located in Streeterville and was assessed 
to address this cohcern. The EPA has set a standard of 5 
picocuries per gram (pCi/g) of Ra-226 plus Ra-228 above 
background concehtrationa. Background concentrations in the 
Streeterville area are assumed by the EPA to be 2.1 pCi/g of 
combined Ra-226 and Ra-228 resulting in an action level of 7.1 
pCi/g combined Ra-226 and Ra-228. 

II. METHODOLOGY 

Borehole Radiation Level Measurements 

On Zbigust 11 - 12, 2008, borehole radiation levels were measured 
at twelve locations selected by Pioneer. On October 14, 2008, 
radiation levels were measured in ten additional boreholes. 
Borehole locations are in Appendix A. Borehole measurements 
were performed using a Ludlum Model 2200 scaler ratemeter 
equipped with a Ludlum model 44-10 (Model 44-10) scintillation 
detector. No shielding was used for down-hole measurements to 
maximize the response to photons from all directions. Borehole 
measurement results are in Appendix B. 

The Ludlttm Model 2200 is a scaler, ratemeter and Single Channel 
Analyzer with a timer and adjustable high voltage, threshold and 
window. It is used with a Ludlum Model 44-10 scintillation 
detector. The Model 44-10 is a thallium doped sodium iodide 
(NaI(Tl}) gamma scintillator coupled to photomultiplier tube 
(PMT). Gamma scintillation detectors are sensitive to photons 



and are used to identify and quwtify gannu emitting 
radionuclides. 

The instrument was calibrated in similated boreholes with a 
known concentration of thorium from the uranium and thorium 
series in monazite sands. The radionuclides in the series are 
in equilibrium with their daughters which include EUi-226 and Ra-
228. The instrument response was approximately 2r300 cpm per 
pCi/g of Ra-226 and Ra-22B in an extended homogenous source. An 
instrument response of 11,500 cpm above background (See Section 
III) corresponds to approximately 5 pCi/g. 

Soil Analysis 

Ten soil sauries were collected on August 11 - 12, 2008, in 500 
ml Marinelli containers from the boreholes at the depth of the 
maximum radiation level in each borehole. The scope of the work 
limited initial sample collection to soil from 10 boreholes. No 
samples were collected from two boreholes, BH-4 and BH-7. 
Borehole BH-4 was only 3 feet in depth and did not produce 
enough soil for a sample. No significemt elevated radiation 
levels were measured in borehole BH-7. Samples were collected 
oh October 14, 2008, from ten additional bor^oles at the depth 
of the maximum radiation level in each borehole. Samples were 
counted for one hour on an Ortec D2VRT high-resolution gamma 
spectroscopy system. The client requested recounting the sample 
collected from BH-8, because the initial concentration of radium 
surrogates, 4.7 pCi/g, had potential to increase to over 7.1 
pCi/g after ingrowth of radon daughters. 

The DART gamnia spectrometer is an 8k channel, multichannel 
analyzer (MCA). The DART provides all functionality required to 
support a high purity germanium (HPGe) detector in a gamma 
spectrometer system. The DART system includes a computer 
controlled amplifier, a bias supply, a spectrum stabilizer, an 
analog-to-digital circuit, data memory, and a ratemeter. It is 
used with an Ortec 6EM-30185 HPGe detector and Maestro-32 MCA 
Emulator Software. Data are reduced Using Quantum Technology 
GDR gamma spectroscopy software. This system performs 
qualitative and quantitative analysis of spectra from the HPGe 
detector, identifying radionuclides and the quantities of each 
present in samples. 

The sanq>les were analyzed using GDR software for the Uranixun 
i,.,.J;ho.riujn series,, and Dfltujca.Hy occurring ppt.assiiimrJQ.-(K-



40). Radium-228 (Ra-228) from the thorium series emits no ) 
significant photons. Radium^226 {Ra-226) from the uranium 
series has only one significant photon at 186 keV and its 
abundance is low, 0.03. These properties make identification 
and quantification of the isotopes of radium unlikely with 
normal counting protocols. 

The concentrations of surrogates with more abundant high energy 
photons usually represent the concentration of Ra-226 and Ra-
228. hctinium-228 (Ac-228}, in the thorium series, is used as a 
surrogate for Ra-228, and Lead-214 {Pb-214), in the uranium 
series, is used as a surrogate for Ra-226. 

Ra-228 remains in equilibrium with Ac-228 when seniles are 
collected. The equilibrium between Ra-226 and Pb-214 may be 
disturbed during san^le collection because an intermediate 
progeny, Rn-^222 is a gas and some lto-222 may escape the sample 
during collection. Equilibrium is reestetblished within seven to 
ten half-lives of Rn-222, which has a half-life of 3.8 days. 
Results from samples analyzed immediately after collection may 
underestimate the concentration of Ra-226. In the standard 
analysis protocol for Ra-226, samples are held for a 30-day 
ingrowth period to reestablish equilibrium. 

Because Ac^228 remains in equilibrium with Ra-228, the only \ 
ingrowth is in Pb-214. Little change in the total activity of ' 
radium surrogates is expected in samples when the Pb-214 
concentration is significantly lower than the Ac-228 
concentration and when much of the Rn-222 remains entrained in 
the interstices of the soil matrix. 

Several parameters are set in the GDR software. The sensitivity 
discriminates against statistically poor peaks. With a lower 
sensitivity, smaller and less defined peaks can be recognized. 
The GDR default value of 0,2 is used. The low energy cutoff 
sets the value below which energies will not be considered in 
the peak search routine. The low energy cutoff is set to 35 keV 
because of fall off in detector response at low energy. The 
library energy tolerance determines how close a peak energy must 
be to a library energy to identify the peak for activity 
reporting. The library energy tolerance is set to 1.2 keV. The 
gamma fraction limit specifies the fraction of secondary peaks 
that must be present in the spectrum to recognize a 
radionuclide. The gamma fraction limit is set to 10%. 



) Equipment survey 

Drilling and other eguipment used for soil boring was surveyed 
using a Ludlum Model 3 survey meter with a 44-9 pancake probe at 
the end of each workday. The Ludlum Model 3 is a general 
purpose portable survey instrument. It is used with a Ludlum 
Model 44-9 pancake type Geiger-Mueller (GM) detector. The Model 
44-9 is sensitive to alpha and beta radiation emitted by the 
uranium series and thorium series and has limited sensitivity to 
photons. 

III. RESULTS 

Borehole Radiation Level Measurement Results 

The background radiation level with the Ludlum 2200 was 
approximately 3,000 cpm during the survey on Augxist 11 and 12, 
corresponding to an instrument response of 14,500 cpm in an 
extended homogenous source or 5 pCi/g Ra-226 plus Ra-228. On 
October 14, the background reading was approximately 5,000 cpm, 
-corresponding to an instrument response of 16,500 cpm in an 
extended homogenous source of 5 pCi/g Ra-226 plus Ra-228. The 
maximum observed instrument response was 31,615 cpm in BH-17 at 
a depth of 5 ft, corresponding to approximately 11.3 pCi/g if 
the probe was in an extended homogenous source. The results of 
down-hole measurements are in Appendix B. 

Soil Analysis Results 

With the exception of the seunple collected from BH-8, the sum of 
the Ac-228 and Pb-214 in the sanples collected on August 11, 
2008 and August 12, 2008 was not expected to be in excess of 7.1 
pCi/g after ingrowth. The highest initial concentration of Ac-
228 plus Pb-214 was 4.7 pCi/g in a sample collected from BH^S at 
a depth of 4 ft- 6 ft. After allowing for radon daughter 
ingrowth, the concentration rose to a total of 5.0 pCi/g, below 
the EPA action level of 7.1 pCi/g. Sauries are identified as 
SBhn. They were collected from boreholes BHnn, where nn is the 
sample number. The high-resolution gamma spectroscopy analyses 
of the boring samples are provided in Appendix D. 
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Equipnaent Sujrvey Results ^ 

The background radiation level with the Ludltim 3 was 50 cpm. 
Surveyed equipment radiation levels were indistinguishable from 
background. Equipment survey results are in Appendix C. 

iV. CONCLUSIONS 

None of the results for sanq>les analyzed immediately after 
cpllection were above 7.1 pCi/g, the EPA'a action levels of Ra-
226 and Ra-<22e surrogates. Sample SB-8 had the highest 
concentration of Pb-214 and was reanalyzed after allowing for 
Pb-214 ingrowth. After the sample was recounted, the sum of the 
radium surrogates was below the 7.1 pCi/g level. The instrument 
response in three boreholes, BH-8, BH-11, and BH-12 indicate 
that concentrations of radioactivity above the EPA limits may be 
adjacent to the boreholes. The elevated borehole screening 
results may also be attributable to the presence of thorium and 
other radionuclides in bricks and granite pavers in the Chicago 
fire rubble used to fill Streeterville. 
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APPENDIX B 

Borehole radiation level measurements 



Client: Pioneer Date: 8/11/08 
Looation: 515 H. Feshtlgo Court 

1 
1 

1 1 

Sangho Nam 
Xnatnanent: Ludlum 2200 S/K: 69279 PrObe: 44-10 

Boxeihole i Count Bates 

Depth BH : 1 BB : 2 BB : 3 
0 3996 4919 3399 
1 10800 7904 4447 
2 10783 15216 8269 
3 9402 14781 14911 
4 12643 9629 17132 
5 . 11996 11678 14856 
6 10760 9846 10013 
7 10114 7930 9749 
8 10487 8587 9128 
9 12023 7872 
10 5298 

Background 2969 2969 2969 
Sangples 

4' - 6' 2' - 4' 4'- 6' eolleoted 4'- 6' 

Client: PdLoneer Date: 8/11/08 

) 

Xioeation: 515 N. Peshtlqo Court Bsrfojnaed By; Sangho Mam-
Instxvmanb: Ludlum 2200 S/B: 69279 Broiba: 44-10 

Boimhole Count Rates 

Depth BB : 4 BH : 5 BH : 6 
0 4319 3739 4951 
I 5011 3256 5312 
2 16571 8863 14493 
3 14015 15510 15156 
4 14515 15238 
5 14196 14385 
6 11694 13746 
7 11288 12696 
8 11349 
9 9306 
10 

BaeOcgcound 2969 2969 2969 

Sasfples 
aolleated No Sample 4' - 6' 2' - 4' 



) 
CHani:: Plonear 
Location: 515 N. Peshtlqo Court 
Instrtmant: Ludlutti 2200 8/M! 69279 

Data: 
Poxfozmad Bgr: 

8/11/08 

Probe: 
Sanqho Nam 

44-10 

Borehole Count Rates 

Depth BH : 7 BB : 8 BH : 9 
0 4002 4219 4007 
1 4090 4137 3841 

. .9 . 10646 9929 11375 
3 12157 13471 14513 
4 11045 21578 11531 
S 12238 18551 11718 
6 11293 13015 14302 
7 11531 11030 14160 
8 9960 11132 12976 
9 6642 8856 10742 
10 

2969 2969 2969 

Sanples 
ooUeoted No Sample 4' - 6' 1 CD

 > 

) Client: Pioneer Date: 8/11/08 - 8/12/08 
Looatlon: 515 N. Peshtiqo Court Perforawd By: Sanqho Nam 
Instriaiiant; Ludlum 2200 8/W; 69279 Probe: 44-10 

Borehole Count Bates 

Depth BB : 10 BE : 11 BB : 12 
0 4098 3730 3914 
1 8416 5187 8890 
2 15671 11571 17222 
3 15947 22282 22367 
4 15488 19745 20108 
5 12550 16685 18093 
6 12019 12611 16327 

10572 14447 12613 
8 16115 8073 
9 15663 
10 

2969 2923 2923 

SanplcM 
oolleoted ro

 

1 •t
a 

2' - 4' 2' - 4' 



Cliant: Plonear Date: 10/14/2008 
Itooation; 515 N. Peahtlqo Court Bexfoxmed By: Jxian Correa 
Xastxamant: Ludlum 2200 S/W; 69279 Bxobe: 44"10 

> 

Boxtihole Count Kates 

Depth BH : 13 BH : 14 BH i IS 
0 4917 4976 4B51 
1 6900 5142 6145 
2 20561 14313 9564 
3 20968 15637 10052 
4 22015 20338 14059 
5 18181 19777 19706 
6 19676 20100 17181 
7 18539 20424 14895 
8 18783 16389 15112 
9 
10 

Baokgronnd 4853 4853 4853 

Samples 
oolleeted No Sample No Sanple No Sanple 

Client: Pioneer Date: 10/14/2009 
Ziooation: 515 N. Peshtlgo Court Pexfoxmed Sjy; jruan. Correa 
Instrument: Ludlum 2200 S/N: 69279 Probe: 44-10 

Borehole Count Kates 

Depth BH : 16 BH : 17 BH : 18 
0 4918 9477 6165 
1 10201 8039 18427 
2 19666 21072 29085 
3 22498 17970 30975 
4 20074 17625 28652 
5 23172 31615 22505 
6 21268 27117 20450 
7 14115 18217 21234 
8 12142 14252 18538 
9 
10 

Baokgeound 4853 4853 4853 

Samples 
oolleoted No Sasple No Sanple No Sample 



) Client: Manser Date: 10/14/2008 
Loeation: 515 N. Peshtiqo Court Serfezmad Juan Correa 
mstrnmant: Ludlum 2200 B/N: 69279 Probe: 44-10 

Borehole Count Bates 

Depth BH : B19 BH : B20 BB : B21 
0 6595 9036 5197 
1 16727 19084 13663 
2 12884 20185 12710 
3 12078 19355 16748 
4 14881 15388 17398 
5 20184 16313 18057 
6 17688 15669 14877 

18573 20340 10222 
8 " 13171 19129 8694 
9 
10 

Baofcgrciund 4853 4853 4853 
SsiiiDles 

ooUeefced 4'-6' No Sample No Sample 

) 
Client: Pioneer Date: 10/14/2008 
Looation: 515 N. Peshtigo Court PerComied By; Juan Gorrea 
Instrument: Ludlum 2200 S/H: 69279 Probe: 44-10 

Borehole Count Bates 

Depth BB : B22 
0 4386 
1 10052 
2 18417 
3 19069 
4 23180 
5 22344 
6 15925 
7 14672 
8 10642 
9 
10 

BacdBgrbund. 4853 

Samples Af 
ooUeoted 4ft 9 



APPENDIX C 

Gamma spectroscopy analysis summary table and reports 



) 

) 

• Gamma Spectroscopy Results Summary 

Sample Borehole Depth Pb-214 Ac-228 TOTAL 
NO. ID Ft pci/g pCi/g pCi/g 

081941 SB-1 4 - 6 0.8 0.6 1.4 
081942 SB-2 2 — 4 1.8 1.0 2.8 
081943 SB-3 4 - 6 1.2 0.8 2.0 
081944 SB-5 4 - 6 1.4 0.8 2.2 
081945 SB-6 2 - 4 1.4 1.0 2.4 
081946 SB~8 4 - 6 3/7 1.0 4.7 
081946A SB-8 4 - 6 3.9 1.1 5.0 
081947 SB-9 6 - 8 1.7 1.0 2.7 
081948 SB-10 2 - 4 1.6 1.1 2.7 
081949 SB-11 2 - 4 1.3 0.8 2.1 
081950 SB-12 2 - 4 1.5 0.8 2.3 
0824OO SB-13 2 - 4 1.5 1.0 2.5 
082401 SB-14 4 •- 6 1.1 0.8 1.9 
082402 SB-15 4 - 6 1.2 0.8 2.0 
082403 SB-16 4 - 6 2.3 1.2 3.5 
082404 SB-17 4 - 6 3.0 0.8 3.8 
082405 SB-18 2 - 4 2.5 1.0 3.5 
082406 SB-19 4 - 6 1.3 0.8 2.1 
082407 SB-20 2 - 4 1.4 0.9 2.3 
082408 SB-21 2 - 4 0.7 0.5 1.2 
082409 SB-22 4 - 6 1.9 1.2 3.1 



6DR/PC RSSI Hl^ Resolution Ganana Speatroscc^y Ver. 6.02a 

Saiq>le ID 081941 PIOmSR PESHTIGO SITBS B-1 

Sai^le size ....... 9.44e+002 g | Speotzum File . 
San^ling Start 00-00-00 00:00 j Counting Start. 
Sa:^llng Stop .... .00-00-00 00:00 | Live Time . . . 
Current Date 00-00-00 00:00 j Real Time . . . 

.H t\MAESTROS\081941.CBN 

. . . . 08-13-08 11:29 
3600 Sec 
3604 Sec 

Detector #: 1 
Bnergy(keV)- 6.97 + 0.232*Ch + 0.00e+000*ch''2 + 0.00e+000*ch'»3 07-21-08 llil9 

FWHtKkoV) = 0.94 + 0.015*Bh + 2.9le-004*En-2 + 0.OOe+000*'Bn*3 08-13-07 15:28 
Where En Sqrt (Energy in keV) 

Sensitivity . 0.20 | Search Start / End. 
Sigma Multiplier. ....... 1.00 1 

0 / 8191 

PEAK SEARCH RESULTS 

PK. ADDRESS MET UN C.L. BKG FWRH 
« (keV) CHAHNEL COUNTS CERTAINTY COUNTS CPUNTS (keV) I 

1 74.80 292.85 234 51 97 643 0.83 a 
2 76.88 301.85 434 53. 97 693 1.03 b 
3 86.84 344.84 121 46 87 644 0.86 
4 92.57 369.61 139 52 100 735 1.68 
5 185.86 772.39 314 49 • 90 563 1.43 
6 209.29 873.52 192 45 86 450 1.23 
7 238.52 999.74 1059 53 87 410 1.11 a 
8 241.73 1013.62 291 49 94 454 1,37 b 
9 270.26 1136.78 90 35 67 307 1.23 
10 295.04 1243.77 549 43 75 287 1.14 a 
11 299.92 1264.85 59 29 55 219 0.90 b 
12 338.09 1429.64 187 33 59 230 0.98 
13 351.75 1488.64 991 43 58 218 1.28 
14 462.48 1966.71 22 24 47 152 1.84 
15 510.61 2174.53 179 31 58 179 1.89 
16 583.03 2487.19 378 29 44 107 1,76 
17 609.11 2599.81 736 34 43 106 1.41 
18 727.13 3109,35 66 22 41 93 1.95 
19 794.86 3401.80 53 16 30 50 1.54 
20 860.44 3684.97 79 15 26 37 1.14 
21 911.04 3903.41 246 24 36 73 1.47 
22 934.05 4002.77 20 18 35 70 0.36 
23 964.36 4133.64 74 19 36 43 2.07 a 
24 968.83 4152.93 201 22 37 50 1.63 b 
25 1120.06 4805.89 157 22 37 71 1.65 
26 1460.48 6275.68 1277 38 27 32 1.81 
27 1729.43 7436.92 36 7 9 4 1.61 
28 1763.97 7586.03 124 15 22 21 2.05 

NET < CL 

NET < CL 



6DR/PC RS3I High Resolution Gemna Spectroscopy Ver. 6.02a 

BRCKGRODHO SUBTRACT RESULTS 

Sanple ID 0B1941 PIOHEER PESHTIGO SITE B-1 

Bkg File: 
ID.:. . . 

.H:\ODR\BF^\NOCAL.BiqB | Coutating Start. .... OB-13-08 11:29 
24 Hour Background I Current Date 00-00-00 00:00 

ENER6T FHHM OLD HBT OLD DN- NEB EST NEN ON-
PK# (JceV) (keV) CODOTS CBRTAIHTY COUNTS CERTAINTY 

1 74.80 0.83 234 51 176 51 
4 92.57 1.68 139 52 80 52 
5 185.86 1.43 314 49 285 49 
7 238.52 1.11 1059 53 1029 54 
10 295.04 1.14 549 43 525 43 
13 351.75 1.28 991 43 935 43 
15 510.61 1.89 179 31 92 32 
16 583.03 1.76 378 29 355 29 
17 609.11 1.41 736 34 642 35 
21 911.04 1.47 246 24 223 24 
24 968.83 1.63 201 22 189 23 
25 1120.06 1.65 157 22 141 22 
26 1460.48 1.81 1277 38 1092 38 
28 1763.97 2.05 124 15 104 15 

FLAG 

< CL 



6ia/pc RSSI High Resolution €aniae Spectrosobpy Ver. 6.02a 
> 

NOCLIDE ACXIVIIY SUMMARY 

Sample ID: 061941 PIONEER PBSHTIQO SITE B-1 

Sianple Size 9.44e-f002 g | Spectrum File . .H:\MA^TRO3\0ei941.CHN 
Sanpling Start 00-00-00 00:00 1 Counting Start 08-13-08 11:29 
Sanpling Stop 00-00-00 00:00 j Buildup Tine O.OOe+000 Hrs 
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Hrs 

Efficiency File.H:\GDR\BFF\500HAR.EFF | LlDraxy File. . . . H:\6DR\LIB\1001.LIB 
ID, 500 HARINELLI | ID TB, U, AND K SERIES 

Eff.- l/[2.90e-002*Bn'^-2.65e+000 + 9.35e+001'*En'»8.20e-001] 02-19-08 12:00 

Gatona Fraction T.iinit >°> . . . 10.00 4 | Decay Limit <=. 
Library Energy Tolerance. . . 1.20 

8.000 Balflives 

FINAL ACTIVITY REPORT 

Energy Cone +- 1.OOsigna Halflife Pes1r.<: 
Nuclide (keV) (uCi/g ) (hra) Found 

Pb-212 Average: 5.52e-0Q7 +-2.86e-008 1.06e+ODl 4 of 4 
74.82 I.D.Only 
77.11 I.D.Only 
238.63 5.53e-007 +-2.88e-008 
300.09 4.91e-007 +-2.41e-007 

Pb-214 Average: 7.92e-007 +-3.12e-Q0e 4.47e-001 4 of 4 
77.11 I.D.Only , 
241.98 8.01e-007 +-1.57e-007 
295.21 7.62e-007 +-6.30e-00e 
351.92 8.02e-007 +-3.69e-008 

Ra-226 186.10 I.D.Only 1.40O+007 1 of 1 
Ac-228 Average: 5.98e-007 •f-4.41e-00e 6.13e+000 3 of 3 

338.32 5.09e-007 +-8.90e-008 
911.07 5.54e-007 +-5.94e-008 
969.11 8.25e-007 +-9.82e-008 

Tl-208 Average: 2.016-007 +-1.60a-008 5.09e-002 2 of 3 
510.84 1.82e-007 +-6.31e-008 
583.14 2.02e-007 +-1.66e-008 

Bi-214 Average: 7.02e-007 +-3.38e-008 3.32e-001 3 of 4 
609.31 6.88e-007 +-3.70e-008 
1120.30 7.61e-007 +-1.19e-007 
1764.50 7.79a-007 i--1.14e-007 

Bi-212 727.17 5.5Be-007 +-l,84e-007 l.Ole+000 1 of 4 
K-40 1460.80 1.04e-005 +-3.63e-007 1.120+013 1 of 1 

TOTAL: 1.38e-005 uCi/g 



) oiomo^ PEAKS 
Energy Centrold Net Dn- C.L. Bkg. IWM Net 

(IceV) Channel Cohnta Certainty Counts Counts (keV) Ganma/sec 

86.84 344.84 121 46 87 644 0.86 1.052e+000 
209.29 873.52 192 45 86 450 1.23 1.481e-i-000 
270.26 1136.78 90 35 67 307 1.23 8.258e-001 
794.86 3401.80 53 16 30 50 1.54 1.141e+000 
860.44 3684.97 79 15 26 37 1.14 1.822e+000 
964.36 4133.64 74 19 36 43 2.07 1.859e+000 

1729.43 7436.92 36 7 9 4 1.61 1.462e+000 

) 



GDR/PC RSSI High Resolution Gamma Spectroscopy Ver. 6.02a 
) 

Bangle ID : 081942 PIONEER PESRTIGO SITE B-2 

Saxple Size ....... 6.10e+002 g | Spectrum File . .Ht\MAESTR0S\081942.CHH 
San^pling Start 00-00-00 OOsOO | Counting Start 08-13-08 13:03 
Sampling Stop 00-00-00 00:00 I iive Time 3600 Sec 
Current Date 00-00-00 00:00 I Reel Tlira 3605 Sec 

Detector #: 1 
Energy(kaV)- 6.97 + 0.232*Ch + 0.00e+000*ch'^2 + 0.00e+000*Ch-3 07-21-08 11:19 

FWHMIkeV) = 0.94 + 0.015*Bn + 2.91a-004*Bn'^2 + O.O0e+OO0»En'^3 08-13-07 15:28 
Hhera En - Sqrt (Energy in IceV) 

Sensitivity . 0.20 I Search Start / End. 
Sigma Multiplier 1.00 f 

0 / 8191 

PEAK SEARCH RESOLTS 

PK. ENERGT ADDRESS NET DN- C.L. BKG FNBM 
t (keV) CHANNEL CODNTS CBRTAINTY COUNTS COUNTS (keV) f 

1 74.67 292.29 310 55 105 745 0.86 a 
2 76.89 301.88 503 53 94 712 0.87 b 
3 84.10 333.01 157 57 114 717 1.17 a 
4 86.93 345.25 254 57 110 722 1.11 b 
5 92.70 370.14 198 53 101 755 1.28 
6 185.75 771.90 473 52 94 572 1.65 
7 238.55 999.88 1287 60 99 498 1.19 a 
8 .241.58. 1012.96 375 50 93 481 1.39 b 
9 270.10 1136.09 157 42 81 363 2.45 
10 295.02 1243.70 796 43 65 272 1.25 
11 338.11 1429.73 227 32 56 216 1.06 
12 351.74 1488.60 1425 48 58 221 1.38 
13 462.73 1967.78 33 27 52 179 0.61 
14 510.60 2174.46 163 31 58 179 1.57 
15 582.97 2486.95 369 28 42 104 1.47 
16 609.16 2600.02 1005 38 42 101 1.35 
17 727.05 3109.02 78 22 40 95 1.21 
18 768.33 3287.26 104 22 41 80 1.56 
19 785.62 3361.90 18 IB 35 75 4.93 
20 794.73 3401.25 51 19 36 76 2,82 
21 911.02 3903.34 294 24 35 62 1.48 
22 933.87 4001.98 65 18 32 60 1.44 
23 964.39 4133.77 35 16 30 54 0.88 a 
24 968.87 4153.11 180 21 32 56 1.51 b 
25 1120.05 4805.84 214 24 40 77 1.24 
26 1237.70 5313.81 71 18 32 57 2.51 
27 1377.46 5917.25 70 12 19 16 2.07 
28 1407.53 6047.05 14 14 28 42 1.02 
29 1460.39 6275.28 1108 37 36 58 2.00 
30 1729.29 7436.28 52 li 17 13 7:47 

) 

NET < CL 

NET < CL 

NET < CL 



) 31 1763.98 7566.08 199 16 14 9 2.00 



) 

GDR/PC RSSl High Eesolation Ganma Spectroscopy Ver. 6,02a 

BACKSBOOND SOBTRACT RBSOLTS 

Sanple ID : 081942 PIONEER FESHTIGO SITE B-2 

Bkg File: 
10.:. . . 

.H:\GDR\B8B\N0Cai..BKG ) Counting start 00-13-08 13:03 
24 Hour Background j Current Date 00-00-00 00:00 

HmRGY FRHM OLD NET OLD DN- NEff NET NEW ON-
PK# (keV) (keV) COGNTS CERTAINTY • CODNTS CERTAINTY 

1 74.67 0.66 310 55 260 56 
3 84.10 1.17 157 57 143 57 
5 92.70 1.28 198 53 148 54 
6 185.75 1.65 473 52 444 52 
7 238.55 1.19 1287 60 1257 60 

10 295.02 1.25 796 43 761 43 
12 351i74 1.38 1425 48 1369 48 
14 510.60 1.57 163 31 76 31 
15 582.97 1.47 369 28 346 29 
16 609.16 1.35 1005 38 911 38 
21 911.02 1.48 294 24 271 24 
24 968.87 1.51 180 21 168 21 
25 1120.05 1.24 214 24 198 24 
29 1460.39 2.00 1108 37 923 38 
31 1763.98 2.00 199 16 179 16 

FLAG 



) 

) 

SDR/PC RSSI High Resolution Gamma Spectroacqpy Ver. 6.02a 

NUCLIDE ACTIVITY SD(fi4RRY 

Saoiple ID: 081942 PIONEER PESUTIGO SI3X B-2 

Sanple Size 
Sazqpllng Start > . . . .00-00-00 00:00 | Counting Start. . . . . 08-^13-08 13:03 
Saiiqe>l:ing Stop .... .00-00-00 00:00 | Buildup Time. . . 
Current Date .00-00-00 00:00 i Decay Time [OFF]. 

Bfficienoy Pile.H:\GDR\EFP\50QMAR.BIT I Library File. . . . Hi\GDR\LIB\1001.LIB 
ID • • » • e . 500 MARIMELLI I ID. . . TH, U, AND K SERIES 

Eff." l/[2.90e-Qp2«En'^-2.6Se+000 + 9.35e^001*En'>e.20e-001] 02-19-08 12:00 

Gamma Fraction Limit >•= . . . 10.00 % | Decay Limit <-. . « * 8.000 Half Uvea 
Library Ibiergy Tolerance. . . 1.20 

FINAL ACTIVITY REPORT 

Energy Cone l.OOsigma Halflife Peaks 
Nuclide (IceV) (uCl/g ) (bra) Found 

Pb-212 74.82 I.D.Only 1.06e+001 3 of 4 
77,11 I.D.Only 
238.63 1.05e-006 +-4.990-008 

WJ-214 Average t 1.79O-006 +-5.19e-008 4.47e-001 4 of 4 
77.11 I.D.Only 
241.98 1.82e-006 +-2.4Se-007 
295.21 1.71e-606 +-9.6Be-008 
351.92 1.82e-006 +-6,36o-008 

Th-228 84.37 • I.D.Only 1.688+004 1 of 2 
Th-234 92.80 I.D.Only 5.78e+002 1 of 3 
Ra-226 186.10 I.D.Only 1.40e+007 1 of 1 
AC-Z28 Average: 1.04e-006 +-6.73e-008 6.138+000 3 of 3 

338.32 9.58e-007 +-1.35e-007 
911.07 1.04e-006 +-9.36e-008 
969.11 1.13e-006 +-1.40O-007 

TI-208 Average: 3.00e-007 +-2.43e-008 5.096-002 2 of 3 
510.84 2.33e-007 +-9.69e-008 
583.14 3.04e-007 +-2.51e-008 

Bi-214 Average: 1.58e-006 +-5.65e-008 3.32e-001 4 of 4 
609.31 1.51e-006 +-6.296-008 
768.36 1.916-006 +-4.086-007 
1120.30 1.65e-006 +-2,03e-007 
1764.50 2.08e-006 +-1.82e-007 

Bi-212 727.17 1.02e-006 +-2.86e-007 l.Ole+000 1 of 4 
K-40 1460.80 1.36e-005 +r-5.54e-007 1.126+013 1 of 1 

TOTAL: , , . 2.046-005 uCi/g . .. .. .. .. 



imMOnN PEAKS 
•> 

Enerigy Cantroid Met an- C.L. Bkg. FMHM Met 
(keV) Chaj^l Counta Certainty Counts Counts (kaV) Gamma/sec 

86.93 345.25 254 57 110 722 1.11 2.215e+000 
270.10 1136.09 157 42 81 363 2.45 1.432e+000 
794.73 3401.25 51 19 36 76 2.82 1.098e+000 
933.87 4001.98 65 18 32 60 1.44 1.593e+000 
964.39 4133.77 35 16 30 54 0.88 8.740e-001 
1237.70 5313.81 71 18 32 57 2.51 2.2076+000 
1377.46 5917.25 70 12 19 16 2.07 2.3646+000 
1729.29 7436.28 52 11 17 13 7.47 2.1076+000 



) 
GDR/PC RSSI High Resolution Ganna spectroscopy Ver. 6.02a 

Sanqple ID : 081943 PIONEER FESHtlGO SITE B-3 

Saitg>le Size 7.05e+002 g I Spectrum File , .H:\jaESTROS\08l943.CHN 
Sanpling Start OO-OO-OO OOsOO j Counting Start. .... 08-13-08 14:06 
Sainpling Stop 00-00-00 00:00 j U.ve Time 3600 Sec 
Current Date 00-00-00 00:00 I Real Tina . 3604 Sec 

Detector #: 1 
aiergy(lceV)= 6.97 + 0.232*0: t 0.00e+000*ch'^2 + 0.00e+000*Ch''3 07-21-08 11:19 

FWBM(keV) 0.94 * 0.01S*En -i- 2.91e-004*En'^2 + O.00e+000*En'^3 08-13-07 15:28 
Where En » Sgrt-(Energy in keV) 

Sensitivity 0.20 I Search Start / End. 
Sigma Multiplier 1.00 j 

0 / 8191 

PEAK SEARCH RESD1.TS 

PK. 
« 

ENERGY ADDRESS 
<)ceV) CHANNEL 

NET DN-
CODNTS CERTAINTY 

C.L. 
CPONTS 

PKC 
COUNTS 

FRHM 
(keV) t 

1 74.90 293.30 316 56 106 717 0.93 a 
2 77.01 302.39 395 51 93 664 0.98 b 
3 87.25 346.62 141 49 94 691 0.78 
4 92.58 369.64 160 53 101 755 1.30 
5 186.07 773.29 288 49 91 568 1.35 
6 238.65 1000.32 1000 56 95 473 1.13 a 
7 241.81 1013.93 372 49 91 469 1.33 b 
8 270.77 1138.97 64 37 71 352 1.36 
9 295.28 1244.83 635 41 64 266 1.11 
10 327.65 1384.56 66 29 56 219 2.13 
11 338.32 1430.65 200 33 59 227 1.42 
12 351.95 1489.48 1167 46 63 246 1.33 
13 510.90 2175.77 160 31 58 171 1.96 
14 583.12 2487.61 335 30 47 130 1.32 
15 609.25 2600.43 899 35 38 80 1.75 
16 727.20 3109.66 79 19 34 67 2.63 
17 768.37 3287.43 89 21 40 77 2.24 
18 911.17 3903.98 250 21 29 48 1.67 
19 933.72 4001.34 51 18 33 66 2.10 
20 968.76 4152.64 174 18 26 35 1.69 
21 1120.38 4807.26 190 20 31 49 1.45 
22 1238.09 5315.49 90 20 36 62 1.37 
23 1377.46 5917.23 23 17 35 54 0.63 
24 1460.61 6276.26 860 31 21 20 1.91 
25 1729.30 7436.32 41 6 0 0 1.49 
26 1764.04 7586.32 148 15 19 16 2.10 

NET < CL 

NET < CL 



) 

G0R/PC RSSI High Resolution Gamma Spectroscopy Ver. 6.02a 

aACKGRQOMD SUBTKACT RBSOLTS 

Sanple ID 081943 PIONEER PESHTIGO SITE B-3 

Bkg Pile! 
ID.:. . . 

.H:\Gim\BK6\M0CAI..BRG | Counting Start 08-13-08 14:06 
24 Hour Background I Current Date 00-00-00 00:00 

ENERG7 smoi OLD NET OLD ON- NEW MET NEW ON-
PK# (keV) <keV) COONTS CERTAINTF OOOHTS CERTAINTF 

1 74.90 0.93 316 56 248 56 
4 92.58 1.30 160 53 110 53 
5 186.07 1.35 288 49 259 49 
6 238.65 1.13 1000 56 973 56 
9 295.28 1.11 635 41 600 41 

12 351.95 1.33 1167 46 1111 47 
13 510.90 1.96 160 31 73 31 
14 583.13 1.32 335 30 312 30 
15 609.25 1.75 899 35 805 35 
18 911.17 1.67 250 21 227 21 
20 968.76 1.69 174 18 162 18 
21 1120.38 1.45 190 20 174 20 
24 1460.61 1.91 860 31 675 31 
26 i764.04 2.10 148 15 128 15 

FLAG 



) 
GDR/PC RSSX High Resolution Gamma Spec±xoscopy Ver. 6.02a 

HOCLIDE ACTIVITY SOIQIARY 

Sample ZD: 081943 PIQNEBR PESHTIGO SITE B-3 

Sample Size 7.05e+002 g | Spectrum File . 
Sampling Start 00-00-00 00:00 | Counting Start, 
Sampling Stop 00-00-00 00:00 | Bullctop Time. . 
Current Date ,00-00-00 00:00 | Decay Time [OFF] 

Efficiency File.H:\6DR\EFAS00MAR.EFF I Library File. 
ID. . 500 MARXMELLI I ID 

H:\MAESTROS\081943.CBN 
. . . 08-13T0B 14:06 
.... O.OOefPOO Era 
.... O.OOe+OOO Era 

. H:\GDR\LIB\1001.1IB 

. TH, D, AND K SERIES 

Eff.=. l/[2.90e-002*En'^-2.6Se+000 + 9.356+001*En*8.20e-001] 02-19-08 12:00 

Gamma Fraction Limit >• , 
Library Energy Tolerance. 

. 10.00 % I Decay Lijalt <0. 

. 1.20 
8.000 Half Uvea 

FINAL ACTIVITY REPORT 

) 

Energy Cone +- l.OOalgma Halflife Peaka 
HucUde (keV) (uCl/g ). (hra) Found 

Pb-212 74.82 I.D.Only 1.068+001 3 of 4 
77.11 I.D.Only 

238^63 7.006-007 +-4.046-008 
Pb-214 Average: 1.24e-00e +-4.35e-008 4.47e-001 4 of 4 

77.11 I.D.Only 
241.98 1.28e-006 +-2.11e-007 
295.21 1.17e-006 +-7.96e-008 
351.92 1.28e-006 +-5.35e-008 

Th-234 92.80 I.D.Only 5.78e+002 1 of 3 
Ra-226 186.10 I.D.Only 1.406+007 1 of 1 
AC-22B Average: 7.97e-007 +-5.30e-008 6.136+000 3 of 3 

338.32 7.32e-007 +-1.19e-007 
911.07 7.55e-007 +-7.106-008 
969.11 9.46e-007 +-1.07e-007 

Tl-208 Average: 2.3Se-007 +^2.186-008 5.096-002 2 of 3 
510.84 1.96e-0G7 +-8.306-008 
583.14 2.38e-007 +-2.26e-008 

Bi-214 Average: 1.18e-006 +-4.556-008 3.326-001 4 of 4 
609.31 1.16e-006 +-5.09e-008 
768.36 1.41e-006 +-3.416-007 

1120.30 1.26e-006 +-1.47e-007 
1764.50 1.28e-006 +-1.54e-007 

Bl-212 727.17 8.93e-007 +-2.146-007 l.Ole+000 1 of 4 
K-40 1460.80 8.59e-006 +-3.97e^007 1.12e+013 1 of 1 

TOTAL: 1.36e-G05 uCi/g 



OHKMOWN PEAKS ) 

Enerw Centroid Net On- C.L. B)cg, PWHN Net 
UeV) Ch^el Counts Certainty Counts Counts (keV) Gamma/sec 

87.25 346.62 141 49 94 691 0.78 1.227e+000 
327.65 1384>56 66 29 56 219 2.13 6.934e-001 
933.72 4001.34 51 18 33 66 2.10 1.253e+000 

1238.09 5315.49 90 20 36 62 1.37 2.778e-f000 
1729.30 7436.32 41 6 0 0 1.49 1.663e+000 



GDR/FC RSSl High Resolution Gannta Spectroscopy Ver. 6.02a 

Sample ID : 081944 FIOMlER PESHTIGO SITE B-S 

Sample Size 8.41e+002 g 
Sampling Start 00-00-00 00:00 
Sampling Stop 00-00-00 00:00 
Current Date 00-00-00 00:00 

Spectrum File . .H:\MAESTBOS\081944.CHM 
Counting Start 08-13-08 16:52 
Live Time 3600 Sec 
Real Time 3605 Sec 

Detector #: 1 
Energy(lcev)- 6.97 + 0.232«Ch + 0.00e+000*Ch'^2 + 0.00e+000*cai'^3 07-21-08 11:19 

FiraM<koV) - 0.94 + 0.015*En + 2.9l6r.004*Bn*2 + O.O0e+OO0*En'^3 08-13-07 15:28 
Where En Sgrt (Energy in keV} 

Sensitivity 0.20 | Search Start / End. 
Sigma tmltiplier. ....... 1.00 I 

PEAK SEARCH BESOLTS 

0 t 8191 

PK. ENERGY ADDRESS NET UN C.L. BKG FHHIM 
* (keV) CHANNEL COUNTS CERTAINTY CODNTS COUNTS (keV) F 

1 74.83 293.00 343 61 118 865 0.99 a 
2 77.08 302.71 539 62 113 880 1.01 b 
3 87.19 346.35 118 53 102 817 0.48 
4 92.94 371.17 274 56 105 815 1.11 
5 186.10 773.40 423 54 99 683 1.57 
6 209.01 872.33 122 43 83 503 1.43 
7 238.68 1000.42 1295 57 91 471 1.06 a 
8 241.88 1014.25 481 56 106 569 1.45 b 
9 270.12 1136.18 116 38 72 357 1.72 

10 295.31 1244.94 840 48 79 309 1.17 a 
11 300.21 1266.10 72 36 71 285 1.13 b 
12 328.06 1386.33 52 36 71 295 0.73 
13 338.37 1430.86 266 36 65 275 1.24 
14 351.96 1489.52 1568 48 55 198 1.35 
15 463.01 1969.02 138 26 46 124 1.81 
16 510.81 2175.38 191 33 60 200 1.48 
17 583.25 2488.15 419 32 49 143 1.41 
18 609.34 2600.79 1101 41 49 139 1.58 
19 727.16 3109.49 70 24 45 113 1.46 
20 768.28 3287.05 75 25 . 47 123 1.17 
21 860.72 3686.14 85 20 36 61 1.64 
22 911.26 3904.37 308 24 34 63 2.40 
23 933.86 4001.93 73 20 38 68 3.00 
24 968.83 4152.92 196 23 38 82 1.27 
25 1120.14 4806.24 232 25 40 81 2.26 
26 1238.39 5316.80 76 23 45 92 1.63 
27 1377.44 5917,15 38 16 31 49 0.71 
28 1460.61 6276.26 1242 37 25 27 1.88 
29 1729.15 7435.71 45 11 19 16 2.96 
30 1764.65 7586736" 179 16 19 i7 1767 

NET < CL 



) 

6DR/PC RSSI High Resolution Garana Spectroscopy Ver. €.02a 

BACK6ROONO SDBTI»CT BESOLTS 

Saxqple ID : 0B1944 PIONEER FESRTIGO SITE B-5 

Bkg Pile; . . . .H!\GDR\BKG\NOCaLiBKQ 1 Counting Start 08-13-08 16:52 
10.. 24 Hour Background | Current Date 00-00-00 00:00 

ENERGY FRBM OLD NET OLD UN- NEW NET NEW DN-
PK# (keV) (keV) C00NT8 CERIAIMTY CODNTS CERTAINTY 

1 74.83 0.99 343 61 278 62 
4 92.94 1.11 274 56 224 56 
5 186.10 1.57 423 54 394 55 
7 238.68 1.06 1295 57 1270 58 
10 295.31 1.17 840 48 809 48 
14 351.96 1.35 1568 48 1512 48 
16 510.81 1.48 191 33 104 33 
17 583.25 1.41 419 32 396 32 
IB 609.34 1.58 1101 41 1007 41 
22 911.26 2.40 308 24 285 24 
24 968.83 1.27 196 23 184 23 
25 1120.14 2.26 232 25 216 25 
28 1460.61 1.88 1242 37 1057 37 
30 1764.05 1.67 179 16 159 16 

FLAG 



) 
GDR/PC RSSI High Resolution Gamma Sj^ctroscopy Ver. €.02a 

HOCLIIW ACTIVITY SUMMARY 

Senile ID: 081944 PIONEER PESHTIGO SITE B-5 

Senile Size 8.41e+002 g | Spectrum File . .H:\MAESTROS\081944.CHN 
Sa^l^g Start 00-00-00 00:00 I Counting Start. . . . ̂ 08-13-'0e 16:52 
San^llng Stop 00-00-00 00:00 j Buildup Tims O.OOa+000 Hrs 
Curr^t Date 00-00-00 00:00 | Decay Tine [OFF] O.OOe+OOO Hrs 

Efficiency Flle.H;\GDR\EFF\500MAR.EFF | Library File. . . . 
ID 500 HARINELLl | ID. 

B:\60R\LiB\1001.LIB 
TB, U, AND K SERIES 

Eff.= 1/[2.90e-002*Bn*-2.656+000 + 9.35e+001*En*8.20e-0011 02-19-08 12:00 

Gamma Fraction Limit >° ... 10.00 % I Decay Limit <=. . . 
Library Energy Tolerance. . . 1.20 

8.000 Halfllves 

Nuclide 

Pb-212 

Pb-214 

Th-234 
Ra-226 
Ac-228 

Tl-208 

Bi-214 

Bi-r212 
K-40 

FINAL ACTIVITY REPORT 

Energy Cone +r- l.OOslgma Halfllfe Peaks 
(key) (uCl/g ) (hrs) Found 

Average: 
74.82 
77.11 
238.63 
300.09 

Average: 
77.11 
241.98 
295.21 
351.92 
92.80 
186.10 

Average: 
338.32 
911.07 
969.11 

Average: 
510.84 
583.14 

Average: 
609.31 
768.36 
1120.30 
1764.50 
727.17 
1460.80 

7.65e-007 

7.66a-007 
6.72e-007 
1.42e-006 

1.46e-006 
1.32e-006 
1.46e-006 

8.216-007 
8.156-007 
7.956-007 
8.996-007 
2.516-007 
2.336-007 
2.528-007 
1.23e-006 
1.216-006 
9.966-007 
1.31e-006 
1.336-006 
6.646-007 
1.136-005 

4-3.466-008 
I.D.Only 
I.D.Only 

+-3.486^008 
+-3.356-007 
+-3.94e-008 
I.D.Only 

+-2.036-007 
+-7.85e-008 
+-4.676-008 
I.D.Only 
I.D.Only 

+-5.166-008 
+-l.lle-007 
+-6.786-008 
+-1.146-007 
+-1.976-008 
+-7.356-008 
+-2.046-008 
+-4.416-008 
+-4.956-008 
+-3.296^007 
+-1.50e-007 
+-1.37e-007 
+-2.26e-007 
+-3.986-007 

1.066+001 

4.476-001 

5.786+002 
1.406+007 
6.138+000 

5.096-002 

3.326-001 

1.016+000 
1.126+013 

4 of 4 

4 of 4 

1 of 3 
1 of 1 
3 of 3 

2 of 3 

4 Of 4 

1 of 4 
1 of 1 

TOTAL: 1.646-005 uCl/g 



) 

DNKNOail PEAKS 

Energy 
(kaV) 

Centrold 
Channel 

Net On-
Counts Certainty 

C.L. 
Counts 

Bkg. 
Counts 

FWBM 
(keV) 

Net 
Gamma/sec 

87.19 346,35 118 53 102 817 0.48 1.028e+000 
209.01 872.33 122 43 83 503 1.43 9.362e-001 
270.12 1136.18 116 38 72 357 1.72 1.057e+000 
463.01 1969.02 138 26 46 124 1.81 1.908e+000 
860.72 3686.14 85 20 36 61 1.64 1.946e-i-000 
933.86 4001.93 73 20 38 68 3.00 1.782e+000 
1238.39 5316.80 76 23 45 92 1.63 2.3536-1-000 
1377.44 5917.15 38 16 31 49 0.71 1.2836-1-000 
1729.15 7435.71 45 11 19 16 2.96 1.839e-h000 



GDR/PC RSSI High Resolution Gamma Spectroscopy Ver. '6.02a 

Saipple ID : 0B1945 PIONBBR PESHTIGO SITE B-6 

Sample Size 7.1Se+002 g I Spectrum File . .H:\HAESTROS\081945.CHN 
Saimpllhg Start 00-00-00 00:00 1 Cotmting Start. .... 08-14-08 10:39 
Sampling Stop 00-00-00 00:00 | Live Time ......... 3600 Sec 
Current Date 00-00-00 00:00 j Real Tims 3605 Sec 

Detector #: 1 
Energy(koV)= 6.97 + 0.232*Ch + 0.00et000*Ch'^2 + 0.00e+000*ch''3 07-21-08 11:19 

PWHMClMV) •» 0.94 + 0.015*En + 2.91e-004*En''2 + O.OOe+000*En''3 08-13-07 15:28 
nbere £n >• Sgrt(Energy in keV) 

Sensitivity 0.20 | Search Start / End. 
Sigma Multiplier. . 1.00 | 

0 t 8191 

PEAK SEARCH RESOLTS 

PK. ERERGT ADDRESS HET OH- C.L. BKG FTfHM 
» (keV) CHANMEL CODNTS CERTAIMTY COUNTS COUNTS (keV) FLAG 

1 74.75 292.65 340 53 98 702 0.81 a 
2 77.02 302.45 580 55 98 736 0.98 b 
3 83.98 332.48 106 62 127 844 1.31 a NET < CL 
4 87.19 346.35 216 58 112 786 1.03 b 
5 93.01 371.48 295 57 108 BOO 1.70 
6 185.96 772.83 436 53 98 623 1.31 
7 238.71 1000.57 1493 58 88 446 1.05 a 
8 241.72 1013.56 460 66 133 690 1.96 b 
9 270.49 1137.77 74 41 81 386 0.68 NET < CL 
10 295.24 1244.62 750 46 76 285 1.20 a 
11 300.20 1266.06 66 24 43 169 0.64 b 
12 328.33 1387.52 40 32 62 261 0.49 NET < CL 
13 338.32 1430.63 281 34 60 235 0.97 
14 351.89 1489.23 1328 46 57 201 1.23 
15 463.23 1969.97 92 23 43 115 4.96 
16 510.72 2174.98 194 32 58 179 2.05 
17 583.41 2488.83 482 30 42 101 1.42 
18 609.38 2600.97 958 38 44 114 1.35 
19 665.55 2843.47 39 18 34 72 0.94 
20 727.27 3109.98 131 21 35 70 1.48 
21 768.37 3287.43 78 22 41 94 1.28 
22 795.02 3402.51 88 18 31 . 49 1.98 
23 861.04 3687,54 40 20 38 77 1.19 
24 911.30 3904.56 327 24 32 51 1.94 
25 933.84 4001.84 44 17 32 57 1.86 
26 964.60 4134.69 71 25 50 77 1.99 a 
27 969.16 4154.36 187 20 31 50 1.54 b 
28 1120.33 4807.05 233 22 33 55 1.61 
29 1238.44 5316.99 51 19 36 70 0.88 
30 1377.59 5917.80 58 i'b 15 • • iT" 1.49 



31 1408.19 6049.92 IB 14 27 37 0.75 NET < CL ^ 
32 1460.86 6277.32 984 34 28 36 1.76 
33 1729.32 7436.44 40 10 16 12 1.93 
34 1764.37 7587.75 170 17 24 25 2.63 



) 

6ra/E>C RSSI High Resolatlon Gamma Spectroacopy Vax, 6.02a 

BHCK<aiOOMD SOBTRHCT BBSaLTS 

Sample ID : 081945 PZ(»EER PESRTZGO SITE B-6 

Bkg Pile; . . . .H;\GDR\BKQ\HOCaa..BKG | Counting Start 08-14-08 10:39 
ID.: 24 Hour Background | Current Date . . ̂ . 00-^00-00 00:00 

) 

ENERGY FWHH OLD NET OLD IM- NEW NET NEW DH-
PK» (keV) (keV) COONTS CERTAINTY COUNTS CE»TAXNTY EXAG 

1 74.75 0.81 340 53 286 53 
3 83.98 1.31 106 62 93 63 NET < 
5 93.01 1.70 295 57 245 57 
6 185.96 1.31 436 53 407 54 
7 238.71 1.05 1493 58 1468 58 
10 295.24 1.20 750 46 721 46 
14 351.89 1.23 1328 46 1272 46 
16 510.72 2.05 194 32 107 32 
17 583.41 1.42 482 30 459 30 
18 609.38 1.35 958 38 864 38 
24 911.30 1.94 327 24 304 24 
27 969.16 1.54 187 20 175 21 
29 1120.33 1.61 233 22 217 22 
32 1460.86 . 1.76 984 34 799 34 
34 1764.37 2.63 170 17 150 17 

CI. 



GDR/FC RSSI High Resolution Gainnia Spectroscopy Ver. 6.02a 

WJCLIBE ACTIVITY SDMMARY 

) 

SiUlS>le ID: 08194S PIONEER PESHTIGO SITE B-6 

Sample Size 7.15e-l-002 g i Spectnm me . .H:\MAESTROS\081945.CHN 
Sampling Start 00-00-00 00:00 | Coonting Start 08-14-08 10:39 
Saspling Stop 00-00-00 00:00 | Buildup Time O.OOe+000 Brs 
Current Date 00-00-00 00:00 | Decay Time [OFF] O.OOe+000 Brs 

Efficiency Pile.H:\GDR\Em500MRR.EFF | Ubrary File. . . . H:\6DR\LIB\1001.LIB 
ID 500 WiRXmUil t ID TH, 0, AMD K SERIES 

Eff.« l/[2.90e-002*Bn*-2.65e+000 + 9.35e+001*En*8.20e-001] 02-19-08 12:00 

Gamma Fraction Limit >=" • 
Library Energy Tolerance. 

10.00 % I Decay Limit <-
1.20 

8.000 Halflives 

FIMM. ACTIVITY REPORT 

Energy Cone +- l.OOsigma Halflife Pealca 
Nuclide (keV) (uCi/g ) (hrs) Found 

Pb^212 Average: 1.03e-006 4~4.07e-008 1.06ei-001 4 of 4 
74.82 I.D.Only 
77.11 I.D.Only 
238.63 1.04e-006 +-4.12e-008 
300.09 7.21e-007 +-2.63e-007 

Pb-214 Average: 1.43e-006 +-4.46e-008 4.47e-001 4 of 4 
77.11 I.D.Only 
241.98 1.44e-006 •^-2.83e-007 
295.21 1.38e-006 +-8.81e-008 
351.92 1.44e-006 +-5.26e-00B 

Th-234 92.80 I.D.Only 5.78e+002 1 of 3 
Ra-226 186.10 I.D.Only 1.40e+007 1 of 1 
Ac-228 Average: l.OOe-006 +-5.79a-008 6.13e+000 3 of 3 

338.32 l.Ole'^006 +-1.24e-007 
911.07 9.98e-007 +-7.86e-008 
969.11 l.Ole-006 +-1.18a-007 

11-208 Average: 3.40e-007 +-2.19e-008 5.09e-002 2 of 3 
510.84 2.80e-007 -:~8.40e-008 
583.14 3.44e-007 +-2.27e-r008 

Bi-214 Average: 1.27e^006 +-4.83e-008 3.326-001 4 of 4 
609.31 1.22e-006 +-5.38e-008 
768.36 1.22e-006 +-3.45e-007 
1120.30 1.54e-006 +-1.58e-007 
1764.50 1.48e-006 +-1.72e-007 

Bl-212 727.17 1.47e-006 +-2.30e-007 l.Ole+000 1 of 4 
K-40 1460.80 l.pOe-005 +-r4.30e-007 1.12e+013 1 of 1 

TOTAL: - — • l.e^-OO'lnCi/g" 



OMKNOnN PEAKS 

Eaergy Centrotd Net Un- C.L. Bkg. FWM Net 
<keV) Chaxinel Coruite Certainty Counts Counts (IceV) Gapaa/sec 

87.19 346.35 216 58 112 788 1.03 1.8756+000 
463.23 1969.97 92 23 43 115 4.96 1.2e3e+000 
665.55 2843.47 39 18 34 72 0.94 7.2636-001 
795.02 3402.51 88 18 31 49 1.98 1.8956+000 
861.04 3687.54 40 20 38 77 1.19 9.1946-001 
933.84 4001.84 44 17 32 57 1.86 1.0896+000 
964.60 4134.69 71 25 50 77 1.99 1.779e+000 

1238.44 5316.99 51 19 36 70 0.88 1.579e+000 
1377,59 5917.80 58 10 15 11 1.49 1.9466+000 
1729.32 7436.44- 40 10 16 12 1.93 1.6286+000 



6DR/FC RSSI High Resolution Ganma Spectroscopy Ver. 6.02a 
) 

Sanple 10 t 081946 PIONEER PESHTI60 SITE B-8 

Size . 7.67e-«-002 g | Spectrum File . .H:\MAESTROS\081946.CW 
Sampling Start 00-00-00 00:00 I Counting start 08-14-08 11:43 
Saapling Stop 00-00-00 00:00 | Live Time 3600 Sec 
Current Date. .... .00-00-00 00: Oo I Real Time 3607 Sec 

Detector %: 1 
Energy(keV)= 6.97 + 0.232*Ch + 0.00e+000*Ch''2 + 0,00e+000*ch''3 07-21-08 11:19 

F»HM(kaV) - 0.94 + 0.015*En + 2.91e-004*En*2 + 0.OOe+0O0*En'^3 08-13-07 15:28 
nhere En o-Sgrt (Energy in keV) 

Sensitivity 0.20 | Search Start / End. 
Sigma Multiplier 1.00 | 

0 / 8191 

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET UN C.L. BKG FHHM 
1 (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) 1 

1 63.05 242.12 234 60 113 945 1.21 
2 74,42 291.23 613 73 138 1249 0.99 a 
3 76.66 300.91 1030 72 127 1220 0.99 b 
4 86.83 344.79 183 68 130 1332 0.62 
5 92.40 368.86 580 70 130 1238 1.21 
6 185.72 771.77 814 68 121 1088 1.17 
7 238.43 999.34 1640 70 lie 766 1.06 a 
8 241.67 1013.34 1026 68 122 828 1.33 b 
9 269.98 1135.58 212 57 113 672 2.00 

10 294.94 1243.36 2170 66 96 445 1.23 a 
11 299.69 1263.84 87 30 56 251 0.71 b 
12 327.76 1385.06 84 41 81 399 0.92 
13 337.99 1429.23 290 46 86 450 0.90 
14 351.64 1488.14 3521 71 80 390 1.29 
15 462.52 1966.88 89 32 63 228 1.04 
16 510.44 2173.79 229 35 65 230 1.95 
17 582.98 2486.99 583 37 57 180 1.38 
18 609.09 2599.73 2721 57 46 124 1.48 
19 665.30 2842.40 91 25 47 130 1.78 
20 727.05 3109.01 128 25 45 .110 1.79 
21 768.14 3286.45 298 27 42 88 2.40 
22 785.88 3363.03 61 24 45 119 1.52 
23 795.09 3402.79 95 20 36 68 2.37 
24 806.11 3450.36 64 20 36 76 2.31 
25 860,81 3686.54 50 22 43 103 1.59 
26 911.01 3903.31 364 29 46 112 2.22 
27 933.49 4000.36 87 25 48 119 1.16 
28 968.80 4152.79 215 26 45 110 1.53 
29 1120.05 4805.84 511 32 46 104 1.58 

"Ifi 1154-.68 J9B'4:9I •••"""64 19 36 70 •1:21 



) 31 1237.97 5314.95 206 24 41 84 1.53 
32 1260.36 5498.01 75 16 27 37 1.96 
33 1377.36 5916.82 173 19 29 37 2.03 
34 1400.93 6018.58 60 18 34 38 1.98 
35 1407.43 6046.64 75 21 42 49 2.28 
36 1460.52 6275.66 850 34 35 56 2.18 
37 1508.83 6484.45 86 18 33 48 3.58 
38 1729.11 7435.50 79 14 24 27 1.75 
39 1764.09 7586.55 462 25 25 26 2.45 
49 1847.03 7944.65 60 11 14 9 1.64 



) 

GDR/FC RSSI High Resolution Gamma Spectroscopy Ver. 6.02a 

fiACKGROOND SUBTRACT RESULTS 

Sample ID : 081946 PIONEER PESHTIGO SITE B-8 

Bkg niG! . .• 
ID.; 24 Hour Background | Current Date . . . . 

ENERGY FRHM OLD NET OLD UN NEW NET NEN UN
PK# (keV> (keV) COUNTS CERTAINTY COUNTS CERTAINTY 

2 74.42 0.99 613 73 575 73 
5 92.40 1.21 580 70 530 70 
6 185.72 1.17 814 68 785 68 
7 238.43 1.06 1640 70 1610 71 
10 294.94 1.23 2170 66 2147 66 
14 351.64 1.29 3521 71 3465 71 
16 510.44 1.95 229 35 142 35 
17 582.98 1.38 583 37 560 37 
18 609.09 1.48 2721 57 2627 57 
26 911.01 2.22 364 29 341 .30 
28 968180 1.53 215 26 203 26 
29 1120.05 1.58 511 32 495 32 
36 1460.52 2.18 850 34 665 34 
39 1764.09 2.45 462 25 442 25 

FLAG 



) 

) 

GDR/PC RSSI High Resolution Gamma Spectrosoopy Ver. 6.02a 

HdCLiDE ACTIVITV SOMMARY 

Sanple ID: 081946 PIONEER PBSHTIGO SITE B-8 

Saapla Size ....... 7.67e+002 g I Spectrum File . .fi:\MABSTROS\081946.CHN 
Sai:c>llng Start. . . . .00-00-00 00:00 | Counting Start 08-14-08 11:43 
Sampling Stop 00-00-00 00:00 | Buildup Tina O.OOe+000 Era 
Current Date 00-00-00 00:00 I Decay Tine (OFF] O.OOe+000 Era 

Efficidhcy Ella.H:\GDR\EFF\5001iAR.EPF 1 Library File. . . . H:\GDR\LIB\1001.LIB 
TH, U, AND K SERIES 

Eff.= l/[2.90e-002*En''-2.65e+000 + 9.35e+001*En*8.20e-001] 02-19-08 12:00 

Gamma Fraction Limit ><° . . . 10.00 % | Decay Limit <». . . 
Library Eneargy Tolerance. . . 1.20 

8.000 Half Uvea 

FINAL ACTIVITY REPORT 

Energy Cone +- l.OOslgma HalfUfe Peaks 
Nuclide (keV) (ucl/g ) (hrs) Found 

Th-234 63.29, I.D.Only S.78e+002 2 of 3 
92.80 I.D.Only 

Pb-212 Average: 1.06e-006 +-4.61e-008 1.06e+001 3 of 4 

Pb-214 

Ra-226 
Ac-228 

Tl-208 

Bi-214 

Bi-212 

K-40 

74.82 
238.63 
300.09 

Average; 
77.11 
241.98 
295.21 
351.92 
186.10 

A^rage: 
338.32 
911.07 
969.11 

Average: 
510.84 
583.14 

Average: 
609.31 
768.36 

1120.30 
1764.60 
Average: 
727.17 
785.46 
1460.86 

I.D.Only 
1.06e-006 +-4.66e-OOB 
8.89e-007 +-3.07e-007 
3.71e-006 +-6.17e-008 4.47e-001 

I.D.Only 
3.66e-^006 +-2.70o-007 
3.03e-OO6 +-1.17e-007 
3.66e-006 +-7.54e-008 

I.D.Only 
1.04e-<006 
9.73e-007 
1.04e-006 
1.09e-006 
3.88e-007 
3.48e-007 
3.92e-007 
3.S3e-006 
3.46e-006 
4.36e-006 
3.2ee-006 
4.07e-006 
1.40e-006 
1.34e->006 
4.14e-006 
7.78^^006 

+—6.83e-008 
+-1.53e-007 
+-9.05e-008 
+-1.426-007 
+-2.48e-008 
+-8.66e-008 
+-2.59e-OOB 
+-6.66a-008 
+-7.52G-008 
+-3.89e-007 
+-2.11e-007 
+-2.26e-007 
+-2.54e-007 
+-2.57e-007 
+-1.62e-006 
+-3 J 956-007 

1.406+007 
6.13e+000 

5.09e-002 

3.32e-001 

l.Ole+000 

i: 126+013 

4 of 4 

1 of 1 
3 of 3 

2 of 3 

4 of 4 

2 of 4 

i of i 



TPTAL; i.89e-005 uCl/g 

UMKMOHN PEAKS 

) 

Snecgy Centxold Net 0n- C.L. Bkg. FRHM Net 
(keV) Channel Counta Certainty Counts Counts (keV) Gamma/sec 

86.83 344.79 183 68 130 1332 0.62 1.595e-i-000 
269.98 1135.58 212 57 113 672 2.00 l.937e+000 
327.76 1385.06 84 41 81 399 0.92 8.8716-001 
462.52 1966.88. 89 32 63 228 1.04 1.234e+000 
665.30 2842.40 91 25 47 130 1.78 1.6976+000 
795.09 3402.79 95 20 36 68 2.37 2.0368+000 
806.11 3450.36 64 20 36 76 2.31 1.3946+000 
860.81 3686.54 50 22 43 103 1.59 1.1416+000 
933.49 4000.36 87 25 48 119 1.16 2.1366+000 
1154.58 4954.91 64 19 36 70 1.2i 1.8706+000 
1237.97 5314.95 206 24 41 84 1.53 6.3646+000 
1280.36 5498.01 75 16 27 37 1.96 . 2.396e+000 
1377.36 5916.82 173 19 29 37 2.03 5.8416+000 
1400.93 6018.58 60 18 34 38 1.98 2.0526+000 
1407.43 6046.64 75 21 42 49 2.28 2.5916+000 
1508.83 6484.45 86 18 33 48 3.58 3.1326+000 
1729.11 7435.50 79 14 24 27 1.75 3.222e+O0O 
i847.03 7944.65 80 11 14 9 1.64 3.4516+000 



) 
GDR/PC assi High Resolution Gaibraa Spectroscopy Ver. 6.02a 

Sanple ID ; 081946A PIONEER RK-RDN B-8 4-6 767.7g 

Saiqple Size 7.68e+002 g | Spectrum File 
Sampling Start. . . . .00-00-00 00:00 | Counting Stsurt 
Sang>ling Stop 00-00-00 00:00 I Live Time . . 
Current Date. .... .00-00-00 00:00 | Real Time . . 

h:\maestros\081946A.ohn 
.... 10-28-08 16:22 

3600 Sec 
3607 Sec 

Detector #: 1 
Energy(keV)= 6.68 + 0.231*Ch + 5.01e-008*Ch'^2 + 0.00e+000*Ch*3 10-28-08 09:11 

FWHM(keV) - 0.94 + 0.015*Bn + 2.91e-004*En''2 + O.OOe+OO0*Btt'^3 08-13-07 15:28 
Where En » Sqrt (Energy in keV) 

Sensitivity 0.20 I Search start / End. 
Sigma Multiplier 1.00 | 

0 / 8191 

PEAK SEARCH RESOLTS 

) 

PK. ENERGY ADDRESS NET ON- C.L. BKG FWBH 
f (keV) CHANNEL COONTS CERTAINTY CODNTS CODNTS (keV) IXAG 

1 62.33 240.65 119 59 113 1010 0.79 
2 74.09 291.49 616 70 131 1180 0.91 a 
3 76.28 300.95 992 73 130 1265 0.95 b 
4 83.30 331.31 113 65 128 1090 0.89 a NET < CL 
5 86.38 344.63 400 69 132 1205 0.98 b 
6 91.99 368.89 531 72 134 1315 1.34 
7 185.23 772.02 1025 70 123 1053 1.22 
8 208.41 872.23 167 57 110 843 ,1.23 
9 237.86 999.51 1750 73 124 805 1.09 a 
10 241.11 1013.56 986 67 122 816 1.36 b 
11 269.27 1135.31 256 50 95 555 1.64 
12 294.41 1243.94 2157 67 99 475 1.18 a 
13 299.28 1264.98 91 42 84 409 1.13 b 
14 337.55 1430.42 308 44 80 417 1.33 
15 351.06 1488.81 3772 72 74 354 1.39 
16 462.31 1969.52 195 32 59 186 1.40 
17 510.23 2176.58 261 36 66 228 2.03 
18 582.37 2488.23 534 38 61 212 1.17 
19 608.51 2601.13 2745 58 SO 137 1.36 
20 664.86 2844.53 53 25 47 138 0.86 
21 726.41 3110.38 117 25 47 120 1.34 
22 767.61 3288.32 225 29 52 140 1.46 
23 785.18 3364.19 65 25 49 121 3.13 
24 794.50 3404.42 103 24 46 106 1.48 
25 805.49 3451.87 66 24 45 117 1.33 
26 838.92 3596.22 36 21 42 - 95 2.25 NET < CL 
27 859.99 3687.19 70 21 39 89 3.53 
28 910.44 3905.00 398 30 45 109 1.88 
29 933.41 4004.16 lis 25 45 109 1.08 
30 963.99 4136.20 61 24 47 "93 •• Tlis'a' 



31 968.35 4155.02 217 26 44 89 
32 1119.67 4808.14 538 31 4'4 92 
33 1154.72 4959.36 73 19 35 64 
34 1237.80 5317.85 201 24 40 77 
35 1280.82 5503.48 73 20 37 65 
36 1377.42 5920.18 150 20 32 48 
37 1407.38 6049.41 67 17 31 42 
38 1460.72 6279.49 868 34 35 52 
39 1509.08 6488.00 81 16 28 38 
40 1630.66 7012.27 15 12 24 25 
41 1729.93 7440.24 74 17 31 41 
42 1764.86 7590.81 437 24 24 25 
43 1847.93 7948.84 29 14 27 33 

1.59 b ) 
2.12 ^ 
1.57 
1.64 
1.94 
1.42 
2.29 
2.39 
1.70 
0.65 NET < Ci. 
2.19 
1.90 
0.72 

) 

) 



) 

GDR/PG BSSl High Resolution Gaiinna Spectrosc^y Ver. 6.02a 

BACRGROOND SUBTRACT RESULTS 

San^le ID ; 081946A PIONEER RE-RUN B-8 4-6 767.7g 

Bkg Piles . . 
ID.; 

. .H:\GDR\BK6\N0CAL.BKG I Counting Start. . . . 
24 Hour Background | Current Date . . . . 

. 10-28-08 16s22 

. 00-00-00 00:00 

) 

ENERGY FNEM OLD MET OLD OM- HEN MET MEN OH-
PKt (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY 

2 74.09 0.91 616 70 603 70 
6 91.99 1.34 531 72 481 72 
7 185.23 1.22 1025 70 1012 70 
9 237.86 1.09 1750 73 1734 73 
12 294.41 1.18 2157 67 2148 67 
15 351.06 1.39 3772 72 3752 72 
17 510.23 2.03 261 36 174 36 
18 582.37 1.17 534 38 526 38 
19 608.51 1.36 2745 58 2651 58 
28 910.44 1.88 398 30 375 30 
3i 968.35 1.59 217 26 205 26 
32 1119.67 2.12 538 31 522 31 
38 1460.72 2.39 868 34 683 34 
42 1764.86 1.90 437 24 417 24 

FLAG 



GDR/PC RSSI Hi^ Resolution Gamma Spectroscopy Ver. 6.02a 

NOCIIDB ACTIVITY SDMMARY 

Saiq>le ID: 081946A PIONEER RB-RDN B-8 4-6 767.7g 

S^le Size 7.68e4-002 g | Spectrum Pile . h;\mae8txo8\081946A.:^ 
Sampling Start OO-OO-OO 00:00 I Counting Start 10-28-08 16:22 
Sampling Stop 00-00-00 00:00 | Buildup Tima. ...... O.OOetOOO Brs 
Current Date 00-00-00 00:00 | Decay Time [OFF] 0.00e4-000 Hrs 

Efficiency File.H;\GDR\BFF\500MAR.EFF | Library File. . . . B:N6DR\LIB\1001.LIB 
TR, D, AMD K SERIES 

Bff.- l/[2.90e-002*En'^-2.65e+000 + 9.35e+001*Bn*8.20e-001] 02-19-08 12:00 

Gamma Fraction Limit >=> . . . 10.00 % | Decay Limit <-. . . 
Library Energy Tolerance. . . 1.20 

8.000 Halflives 

) 

Nuclide 

PiHAL ACTIVITY REPORT 

Th-234 

Pb-212 

Pb-214 

Ra-226 
Ac-228 

Tl-208 

Bi-214 

Bl-212 

"K=4r" 

Energy Cone +- 1.OOsigma Halflife Peaks 
(keV) <uCi/g ) (hrs) Found 

63.29 I.D.Only 5.78e+002 2 of 3 
92.80 I.D.Only 

Average: 1.14e-606 +-4.81e-008 l.OeetOOl 3 of 4 
74.82 I.D.Only 
238.63 1.14e-006 +-4.84e-008 
300.09 9.27e-007 +-4.32e-007 

Average: 3.92e-006 +-6.19e-008 4.47e-001 4 of 4 
77.11 I.D.Only 
241.98 3.91e-006 +-2.678-007 
295.21 3.82O-006 +-1.19e-007 
351.92 3.95e-006 +-7.55e-008 
186.10 I.D.Only 1.40e+007 1 of 1 

Average: 1.118^006 +-6.77e-^008 6.13e-<-000 3 of 3 
338.32 1.038-006 +-1.46e-007 
911.07 1.15e-006 +-9.13e-008 
969.11 l.lOe-006 +-1.39e-007 

Average: 3.72e-007 4-2.53e-008 5.099-002 2 of 3 
510.84 4.258-007 +-8.90e-008 
583.14 3.68e-007 +-2.64e-008 

Average: 3.52e-006 +-6.72e-008 3.32e-001 4 of 4 
609.31 3.498-006 +-7.62e-008 
768.36 3.29e-006 +-4.27e-007 
1120.30 3.46e-006 +-2.08e-007 
1764.50 3.84e-006 +-2.19e-007 
Average; 1.298-006 +-2.60B-007 l.Ole+000 2 of 4 
727.17 1.22e-006 +-2.63e-007 
785.46 4.43e-006 +-1.71e-006 

•" ••i48o.80 -• T;99d-066 +-3.'98e-00'7 l.l2e+013 • 1 of 1 



) 
TOTM.: 1.93a-00S uCl/g 

ONKNOHN PSAKS 

^ergy Centrold 
(keV) Chaxmel 

Net On- C.l. 
Counts Certainty Counts 

86.38 
208.41 
269.27 
462.31 
664.86 
794.50 
805.49 
859.99 
933,41 
963.99 
1154.72 
1237.80 
1280.82 
1377.42 
1407.38 
1509.08 
1729.94 
1847.93 

344.63 
872.23 

1135.31 
1969.52 
2844.53 
3404.42 
3451.87 
3687.19 
4004.16 
4136.20 
4959.36 
5317.85 
5503.48 
5920.18 
6049.41 
6488.00 
7440.24 
7948.84 

400 
167 
256 
195 
53 

103 
66 
70 
118 
61 
73 
201 
73 
150 
67 
81 
74 
29 

69 
57 
50 
32 
25 
24 
24 
21 
25 
24 
19 
24 
20 
20 
17 
16 
17 
14 

Bkg. niHM Net 
Counts (keV) Gamna/sec 

132 
110 
95 
59 
47 
46 
45 
39 
45 
47 
35 
40 
37 
32 
31 
28 
31 
27 

1205 
843 
555 
186 
138 
106 
117 
89 
109 
93 
64 
77 
65 
48 
42 
38 
41 
33 

0.98 
1.23 
1.64 
1.40 
0.86 
1.48 
1.33 
3.53 
1.08 
1.45 
1.57 
1.64 
1.94 
1.42 
2.29 
1.70 
2.19 
0.72 

3.512e4000 
1.287e+000 
2.334e+000 
2.695e+000 
9.8620-001 
2.210e+000 
1.433e+000 
1.615e+000 
2.887«H-000 
1.548e+000 
2.12564-000 
6.230et000 
2.318e-(-000 
5.066e-(-000 
2.3150-1-000 
2.936e-t-00a 
3.020e4-000 
1.232e+000 



GDR/EC R8SI High Rasolutlon Gainma Spectroscopy Ver. 6.02a 
) 

Sample ID : 081947 PIONEER PGSRTIGO SITE B-9 

Sample Size 6.88e-i-002 g | Spectrum File . .H;\)lAESTRO3\081947.CHN 
Sampling Start OO-OO-OO 00:00 j Counting Start 08-14-08 12:46 
Saj^ling Stop 00-00-00 00:00 1 Live Time 3600 Sec 
Current Date. OO-OO-OO 00:00 I Real Time . 3605 Sec 

Detector 4: 1 
EnergyJtoV)- 6.97 + 0.232*Ch + 0.00o+000*Ch''2 + 0.00e+000*ch*3 07-21-08 11:19 

FWQKkeV) «=• 0.94 + 0.015*En + 2.91e-004*Bn''2 + O.OOe+0OO*En*3 08-13-07 15:28 
Nhere En " SgrtCEner^ in keV) 

Sensitivity 0.20 I Search Start / End. 
Sigma Multiplier. ....... 1.00 i 

0 / 8191 

PEAK SEARCH RESULTS 

PK. 
* 

raiERGT ADDRESS 
(keV) CHANNEL 

NET 
COUNTS 

DN^ 
CERTAINTY 

C.L. 
COUNTS 

BKG 
COUNTS 

mai 
(keV) F1 

1 74.50 291.57 380 55 103 753 0.86 a 
2 76.79 301.47 539 57 • 102 765 1.00 b 
3 86.84 344.86 267 56 106 823 1.41 
4 92.54 369.48 358 55 101 748 1.94 
5 185.92 772.62 425 52 94 616 1.29 
6 209.04 872.46 103 41 78 485 0.79 
7 238.42 999.32 1654 65 105 547 1.19 a 
8 241.52 1012.70 503 53 99 538 1.34 b 
9 270.41 1137.44 102 41 80 390 1.52 
10 294.95 1243.38 911 47 74 276 1.19 a 
11 299.82 1264.42 120 41 82 318 1.33 b 
12 338.09 1429.63 266 33 57 221 0.91 
13 351.67 1488.30 1483 50 63 246 1.26 
14 409.07 1736.13 80 28 54 168 1.43 
15 462.48 1966.69 94 25 47 138 0.88 
16 510.60 2174.47 261 31 54 160 1.49 
17 582.98 2486.98 538 32 45 117 1.29 
IS 609.12 2599.85 1121 42 51 149 1.39 
19 726.99 3108.78 110 21 36 76 1.14 
20 767.98 3285.74 105 22 40 82 1.48 
21 785.42 3361.02 56 16 29 48 1.07 
22 794.72 3401.18 50 19 36 81 1.45 
23 860.18 3683.82 57 18 35 63 0.96 
24 910.97 3903.10 290 26 41 88 1.67 
25 933.88 4002.02 73 16 28 43 2.73 
26 964.06 4132.35 60 20 40 62 1.63 a 
27 968.75 4152.60 239 25 42 69 1.75 b 
28 1120.02 4805.70 234 23 35 62 1.40 
29 1237.92 5314.76 113 16 24 30 2.32 
30 1377.39 59ii6.96 "67 'Ts 25" ••• 31' 



) 31 1407.38 6046.43 31 13 24 27 2.33 
32 1460.55 6276.01 746 31 28 38 2.21 
33 1508.86 6484.58 25 12 22 25 0.92 
34 1587.51 6824.15 33 13 25 31 1.09 
35 1729.29 7436.30 57 9 10 4 2.12 
36 1764.22 7587.12 224 18 20 17 1.92 



) 

6DR/EC RSSl High Resolution Gamma Spectroscqpy Ver. 6.02a 

BACKfflbOOND SUBTRACT RESULTS 

Sangtle ID 081947 PIOHBER FESHTIGO SITE B-9 

Btg File: 
ID.;. . . 

.H;\GDR\BK6\N0CAL.BKS | Counting Start 08-14-08 12:46 
24 Hour Background j Current Date ..... 00-00-00 00:00 

ENEKGI Ft?BM OLD NET OLD UN HSn NET NEW DN^ 
PK# (keV) (keV) COUNTS CERTAINTY COONTS CERTAINTY FLAG 

1 74.50 0.86 380 55 341 56 
4 92:54 1.94 358 55 308 55 
5 185.92 1.29 425 52 396 52 
7 238.42 1.19 1654 65 1623 65 

10 294.95 1.19 911 47 889 47 
13 351.67 1.26 1483 50 1427 SO 
16 510.60 1.49 261 31 174 31 
17 582.98 1.29 538 32 515 32 
16 609.12 1.39 1121 42 1027 42 
24 910.97 1.67 290 26 267 26 
27 • 968.75 1.75 239 25 227 25" 
28 1120.02 1.40 234 23 . 218 23 
32 1460.55 2.21 746 31 561 31 
36 1764.22 1.92 224 18 204 18 

) 



GDR/PC RSSl Higb Resolution Gamma Spectroscopy ver. 6.02'a 

NbCLIDE ACTIVITTr SDlttiABY 

Sample ID: 081947 PIONEER PESHTIGO SITE B-9 

Sample Size 6.88e+002 g | Spectrum Pile . .H:\MAESTBd3\08l947.CEN 
Sampling start. . . . .00-00-00 00:00 | Counting Start 08-14-08 12:46 
Sempling Stop 00-00-00 00:00 | Buildup Time O.OOe+OOO Hrs 
Current Date. .... .00-00-00 00:00 | Decay Time fOFF] D.OOe+OOO Bxs 

Efficiency Plle.H:\6DR\EPP\500MAR.EPP 1 Library Pile. . . . Ht\OI»\LIB\1001.LIB 
ID. . . 500 IORINELLI | ID TH, 0, AND K SERIES 

Eff.- l/t2.90e-002*En'^-2.65e+000 + 9.35e4-001*En''8.20a-001J 02-19-08 12:00 

Gamma Fraction Limit >» . . . 10.00 % I Decay Limit <». 
Library Energy Tolerance. . . 1.20 

8.000 Halflivea 

FINAL ACTIVITY REPORT 

) 

Energy 
Nuclide . (keV) 

Pb-212 Average: 
74.82 
77.11 
238.63 
300-09 

Pb-214 Average; 
77.11 
241.98 
295.21 
351.92 

Th-234 92.80 
Ra-226 186.10 
Ra^224 240.98 
AC-22B Average: 

338.32 
911.07 
969.11 

11-208 Average: 
510.84 
583.14 

Bl-214 Average: 
609.31 
768.36 
1120.30 
1764.50 

Bi-212 Average: 
727.17 
785.46 

Cone +-
(uCl/g 

l.OOalgma 
) 

Halfllfe 
(hrs) 

Peaks 
Found 

1.20e-006 

1.20e-006 
1.37e-006 
1.70e-006 

1.686-006 
1.77a-006 
1.688-006 

1.04e-006 
1.02e-006 
9.94e-007 
9.108-007 
1.36e-006 
4.08e-007 
4.76e-007 
4.02e-007 
1.58e-006 
1.51e-006 
1.71e-006 
1.618-006 
2.096-006 
1.39e-006 
1.286-006 
4.296-006 

+-4.796-008 
I.D.Only 
l.D.Only 

+-4.816-008 
+-4.65e-007 
+-4.87e-008 

l.D.Only 
+-2.376-007 
+-9.36e-008 
+-5.876-008 

l.D.Only 5 
l.D.Only 1 

+-4.496-007 8 
+-6.54e-008 6 
+-1.236-007 
+-8.96e-008 
+-1.52e-007 
+-2.41e-008 5 
+-8.556-008 
+-2.516-008 
+-5.46e-008 3 
+-6,166-008 
+-3.586-007 
+-1,706-007 
+-.1.83e-007 
+-2.36e-007 
+-2.416-007 

."226-006 

1.066+001 

4.476-001 

786+002 
406+007 
69e+001 
136+000 

5.096-002 

3.32e-001 

l.Ole+OOO 

4 of 4 

4 of 4 

1 of 
1 of 
1 of 
3 of 

2 of 3 

4 of 

2 of 



K-40 1460.80 7.318^-006 +-4.00e-007 1.128+013 

lOXAL; 1.578-005 uCi/g 

1 of ) 

ONKHONN PEAKS 

Enecgy Ceatrold Net On- C.L. Bkg. ENHM Net 
(keV) Chaimel Counts Certainty Counts Counts (keV) 6ainma/sec 

86.84 344.86 267 56 106 823 1.41 2.3278+000 
209.04 872.46 103 41 78 485 0.79 7.9118-001 
270.41 1137.44 102 41 80 390 1.52 9.3286-001 
409.07 1736.13 80 28 54 168 1.43 1.0078+000 
462.48 1966.69 94 2^ 47 138 0.88 1.3038+000 
794.72 3401.18 50 19 36 81 1.45 1.0768+000 
860.18 3683.82 57 18 . 35 63 0.96 1.3098+000 
933.88 4002.02 73 16 28 43 2.73 1.7858+000 
964.06 4132.35 60 20 40 62 1.63 1.5108+000 

1237.92 5314.76 113 16 24 30 2.32 3.4968+000 
1377.39 5916.96 67 15 25 31 1.69 2.2748+000 
1407.38 6046.43 31 13 24 27 2.33 1.0718+000 
1508.86 6484.58 25 12 22 25 0.92 8.9178-001 
1587.51 6824.15 33 13 25 31 1.09 1.2658+000 
1729.29 7436.30 57 9 10 4 2.12 2.3058+000 

) 



GDR/PC BSSI High Resolution Gamna Spectroscopy Var. 6.02a 

Seuig>le ID : 081948 HtOHEER PSSHTIGO SITE B-10 

Sample Sise 7.00e+002 g 1 Spectrum File . .Ht\MRESTROS\081948.c™ 
Sampling Start 00-^00-00 00:00 | Counting Start. .... 08-14-08 14:59 
Sanpling Stop .... .00-00-00 00:00 | Live Time 3600 Sec 
Current Date 00-00-00 00:00 | Real Time 3605 Sec 

Detector #: 1 
Bnergy(k6V)= 6.97 + 0.232*Ch + 0.006+000*Ch*2 + 0.00e+000*ch'^3 07-21-08 11:19 

FWHM(keV) = 0.94 + 0.015*En + 2.91e-004«En*2 + O.OOe+OO0*En'>3 08-13-07 15:28 
tRiere En » Sqrt (Energy in keV) 

Sensitivity 0.20 I Search Start / End. 
Sigma Multiplier. 1.00 | 

0 / 8191 

PEAK SEARCH RESULTS 

PK. ENERGY ADDRESS NET DN- C.L. BIO; FNBM 
1 (keV) CHANNEL CODOTS CERTAINTY COUNTS COUNTS (keV) FlAG 

1 74.50 291.58 347 61 117 825 0.93 a 
2 76.81 301.56 564 52 90" 659 0.87 b 
3 83.97 332.45 100 45 85 566 0.77 a 
4 86.98 345.45 192 58 115 811 1.03 b 
5 92.60 369.71 284 57 108 811 1.97 
6 185.86 772.36 469 51 92 579 1.74 
7 209.07 872.58 179 50 98 591 1.34 
8 238.48 999.55 1680 62 96 486 1.17 a 
9 241.58 1012.97 495 55 104 552 1.41 b 

10 270.40 1137.38 102 40 78 375 1.15 
11 295.06 1243.84 849 45 70 265 1.13 a 
12 299.68 1263.81 73 29 55 225 0.82 b 
13 327.62 1384.44 82 32 61 238 1.00 
14 338.13 1429.80 326 37 64 255 0.97 
15 351.73 1488.53 1423 47 55 198 1.35 
16 462.64 1967.39 86 26 48 150 1.23 
17 510.54 2174.23 234 29 50 156 1.63 
18 582.98 2486.98 524 30 40 90 1.64 
19 609.07 2599.64 1066 38 40 95 1.81 
20 727.36 3110.38 147 23 39 77 2.56 
21 767.99 3285.79 115 22 40 73 1.95 
22 785.88 3363.01 41 20 38 76 1.49 
23 794.98 3402.31 57 20 37 70 1.14 
24 860.14 3683.63 30 20 38 90 0,82 NET < CL 
25 910.95 3903.01 347 25 35 63 1.68 
26 933.95 4002.32 42 16 29 51 2.85 
27 964.74 4135.28 60 21 42 61 2.23 a 
28 968.70 4152.36 207 22 34 51 1.40 b 
29 1120.02 4805.71 254 20 26 33 2.01 
30 1238.05 5315.32 ~~~f§ 17 3i' 48 • "'"4.49"' 



31 1377.25 5916.33 70 13 21 20 1.66 
32 1460.40 6275.33 745 30 25 28' 2.16 
33 1630.85 7011.29 24 10 17 11 2.00 
34 1729.34 7436.50 35 11 20 19 1.47 
35 1764.00 7586.16 177 16 19 16 1.80 

) 



GOS/PC RSSI Hlgb Resolution Ganma Spectroscopy Ver. 6.02a 

BACKGROOMD SOBTRACT RBSDLTS 

Sasple ID ; 081948 PIOOTBR PBSHTIQO SITE B-10 

Bkg File | Counting Start 08-14-08 14tS9 
ID.; 24 Hour Background | Current Date 00-00-00 00:00 

BHEBGY FnHH OLD NET OLD DM- BEN NET KEN ON-
PK# (keV) (keV) COONTS CBRTAINTT CODNTS CBRTAINT* 

1 74.50 0.93 347 61 306 61 
3 83.97 0.77 100 45 93 45 
5 92.60 1.97 284 57 234 57 
6 185.86 1.74 469 51 440 51 
8 238.48 1.17 1680 62 1648 62 
11 295.06 1.13 849 45 825 45 
15 351.73 1.35 1423 47 1367 47 
17 510.54 1.63 234 29 147 30 
18 582.98 1.64 524 30 501 30 
19 609.07 1.81 1066 38 972 38 
25 910.95 1.68 347 25 324 25 
28 968.70 1.40 207 22 195 22 
29 1120.02 2.01 254 20 238 20 
32 1460.40 2.16 745 30 560 30 
35 1764.00 1.80 177 16 157 16 



GDR/PC R3SI High Resolution Gamma Spectroscopy Ver. 6.02a 
) 

NOCI.IDE ACTIVITY SONMARY 

Saiqple ID; 081948 PiCfNEER PESHTIGO SITE B-10 

Sample Size 7.00e-i-002 g I 
Soling Start. . . . .00-00-00 00:00 | 
Sailing Stop 00-00-00 00:00 | 
Current Date 00-00-00 00:00 I 

Spectrum File . .H:\HAESTROS\081948.CHN 
Counting Start 08-14-08 14:59 
Buildup Tiiae O.OOe+000 Hrs 
Decay Time [OFF]. .... O.OOe+OOO Hrs 

Effioiency Pile.Ht\6DRVEPP\500lOR.EFS* | 
ID 500 MARIMELLI | 

Library File. . . . 
ID. ..... ... 

H;\GDR\LIB\1001.LIB 
TH, 0, AND K SERIES 

Eff.= l/l2.90e-002*En''-2.65e+000 + 9.35e+001*En*8.20e-001] 02-19-08 12:00 

Gamma Fraction Limit >= . . . 10.00 % | 
Ui>rary Energy Tolerance. . . 1^20 

8.000 Ralflives 

mUL ACTIVITY REPORT 

Energy Cone +- l.OOsigna HalfliFe Peaks 
Nuclide (keV) (uCi/g ) (hrS) Found 

Pb-212 Average: 1.19e-006 •l~4.47e-008 1.06e•^001 4 of 4 
74.82 I.D.Only 
77.11 I.D.Only 

238.63 1.19e-006 4-4.Sle-008 
300.09 8.20e-007 +-3.25e-007 

Pb-214 Average; 1.59e-006 +-4.54e-008 4.47e-001 4 of 4 
77.11 I.D.Only 

241.98 1.58e-006 +-2.40e-007 
295.21 1.61e-006 -f-e.aie-OOO 
351.92 1.5ee-006 •)-5.43e-008 

Th-228 84.37 I.D.Only 1.68e-i-004 1 of 2 
Th-234 92.80 I.D.Only 5.786-1-002 1 of 3 
Ra-226 186.10 I.D.Only 1.406+007 1 of 1 
Ra-224 240.98 1.09e-006 +-4.55e-007 8.69e+001 1 of 1 
Ac-228 Average: 1.13e-006 +-6.26a-008 6.13e+000 3 of 3 

338.32 1.20e-006 +-1.35e-007 
911.07 1.09e-006 +-8.48e-008 
969.11 1.15e--006 +-1.28e-007 

Tl-208 Average: 3.85e-007 -)-2.23e-008 5.096-002 2 of 3 
510.84 3.95e-007 +-7.97e-008 
583.14 3.84e-007 +-2.33e-008 

Bi-214 Average: 1.47e-006 +-4.90e-008 3.326-001 4 of 4 
609.31 1.40e-006 t-5.55a-008 
768.36 l.B5e-006 +-3.50O-007 

1120.30 1.73eT-006 +-1.48a-007 
1764.50 1.58e-006 +-1.62e-007 

AYsrsgLet 1.72e-006 +-2.54e-007 i.oie+oqo . ...2 of_ __4 
727.17 1.68e-006 -1-2.586-007 

) 



) 
1 of 

765.4€ 3.05e-006 -(-1.470-006 
K-40 1460.60 7.18e-006 -1-3.640-007 I.l2em3 

TOTAlt 1.57e-005 uCl/g 

DMKNOmM PEAKS 

Eaargy Centrold Not Dn- C.I,. Bkg. IWHM Not 
(keV) Channol Counts Certainty Counts Counts (koV) Gamma/soc 

86.96 345.45 192 58 lis 811 1.03 1.674O+000 
209.07 872.58 179 50 98 591 1.34 1.379e+000 
270.40 1137.38 102 40 78 375 1.15 9.3280-r-OOl 
327.62 1384.44 82 32 61 238 1.00 8.657O-001 
462.64 1967.39 86 26 48 ISO 1.23 1.190e-(-000 
794.98 3402.31 57 20 37 70 1.14 1.2350-1-000 
933.95 -4002.32 42 16 29 51 2.85 1.032e-(-000 
964.74 4135.28 60 21 42 61 2.23 l.'525o-l-000 
1236.05 5315.32 79 17 31 48 4.49 2.448e-(-000 
1377.25 5916.33 70 13 21 20 1.66 2.354O-I-000 
1630.85 7011,29 24 10 17 11 2.00 9.176O-001 
1729.34 7436.50 35 11 20 19 1.47 1.424e+000 

) 



GDR/PC RS3I High Resolution Ganma Spectroscopy Ver^ 6.62a 
) 

San^le ID : 081949 FIOMKBT FESHTIGO SITE B-11 

Sample Size 7.49e+002 g I Spectrum Pile . .H:\MRESTRO8\08l949.Cira 
Sanqpling Start 00-00-00 00:00 j Counting Start. .... 08-14-08 16:00 
Sampling Stop 00-00-00 00:00 1 Live Time . 3600 Sec 
Current Date 00-00-00 00:00 I Real Time 3604 Sec 

Detector #: 1 
Energy(keV)- 6.97 + 0.232*Ch + O-OOe+OOO^Ch^R + 0.00e+000*Ch''3 07-21-08 11:19 

P»HM(lceV> = 0.94 + 0.015*En + 2.91e-004*En'^2 + 0.OOe+OO0*En'^3 08-13-07 15:28 
miere En = Sgrt (Energy in keV) 

Sensitivity 0.20 I Search Start / End. 
Sigma bbiltlpliar 1.00 I 

0 / 8191 

PEAK SEARCH RBSOLTS 

PK. .ENERGY ADDRESS NET ON- C.L. BKG mnDi 
« (keV) CHANNEL CODNTS CBRTAINTY eOONTS GOONTS (keV) I 

1 74.32 290.81 211 51 97 677 0.83 a 
2 76.66 300.88 443 55 100 762 0.98 b 
3 86.81 344.73 200 49 91 658 0.97 
4 92.38 368.78 254 52 97 698 1.51 
5 185.49 770.77 543 51 91 513 1.88 
6 208.88 871.76 86 42 81 488 0.95 
7 238.29 998.73 1127 55 90 442 1.10 a 
8 241.33 1011.86 370 50 95 483 1.32 b 
9 270.05 1135.87 102 36 70 317 2.14 
10 294.82 1242,81 718 46 78 279 1.30 a 
11 299.80 1264.35 68 27 50 182 0.83 b 
12 337.97 1429.14 265 33 56 207 1.45 
13 351.53 1487.68 1270 45 56 192 1.24 
14 462.54 1966.99 72 23 43 114 2.04 
IS 510.56 2174.31 206 29 51 152 1.55 
16 582.84 2486.40 404 28 40 87 1.58 
17 608.93 2599.04 954 37 40 95 1.45 
18 726.80 3107.95 67 21 39 89 1.30 
19 768.35 3287.32 68 21 40 90 1.40 
20 795.02 3402.48 45 19 36 67 1.24 
21 860.15 3683.70 36 17 31 60 1.38 
22 910.77 3902.28 257 24 36 67 1.37 
23 933.42 4000.05 48 16 29 48 1.60 
24 964.24 4133.14 53 20 39 57 1.57 a 
25 968.61 4151.97 165 23 40 64 1. 88 b 
26 1119.84 4804.92 170 21 33 54 2.10 
27 1237.87 5314.53 66 19 35 62 2.32 
28 1377.45 5917.19 54 11 17 15 2,73 
29 3460^9 6^74.39 ... -.„862 31 21 20 2.10 
30 1729.13 74'35.61 37 9 14 9 '2.21 

) 



31 1763.97 7586.05 139 15 20 17 1.65 

) 



) 

qoR/pc RSSl H^b Resolutira Ganoaa Spectrosoc^y Vex. 6.02a 

BACKGROUND SUBTRACT RESULTS 

Sample ID : 0B1349 PIONEBT PESHTIQO SITE B-11 

Bkg File: 
ID.:. . . 

.H:\61»\BRG\N0CAL.BKG I Counting Start OB-14-08 16:00 
24 Hour Background | Current Date 00-00-00 00:00 

SMERGY FRHM OLD NET OLD UN NBN NET NEW UN
PK» (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY 

1 74.32 0.83 211 51 185 51 
4 92.38 1.51 254 52 204 52 
5 185.49 1.88 543 51 514 51 
7 238.29 1.10 1127 55 1100 56 

10 294.82 1.30 718 46 697 46 
13 351.53 1.24 1270 45 1214 45 
15 510.56 1.55 206 29 119 29 
16 582.B4 1.58 404 28 381 28 
17 608.93 1.45 954 37 860 37 
22 910.77 1.37 257 24 234 24 
25 968.61 1.88 165 23 153 23 
26 lli9.84 2.10 170 21 154 21 
29 1460.18 2.10 862 31 677 31 
31 1763.97 1.65 139 15 119 15 

FLAG 



) 
OTR/PC RSSi High Resolution Gaipia Spectroscopy Ver. 6,02a 

NUCLIDE ACTIVITY SUMMARY 

Sample ID: 081949 PIOI^T PESHTIGO SITE B-11 

Sang>le Sise ....... 7.49e-l-002 g | Spectrum File . .H:\MAESTROS\081949.CHM 
Sanpling Start 00-00-00 00:00 | Counting Start 08-14-08 16:00 
Saaplix:g Stop 00-00-00 00:00 1 Buildup Time O.OOe+000 Bcs 
Current Date 00-00-00 00:00 | Decay Time [OFF], . 

Effioienoy File.H:\GDR\EFF\50(»aR.EFF | Library File. . . . 
ID, ,,,,,,,,,, 500 MARIMETiTiI | ID, ,,,,,,,, 

H:\GDR\LIB\1001,LIB 
TB, D, XSD K SERIES 

Eff.= l/[2,90o-002<-En''-2.65e+000 + 9,35e+001*En'^8.20e-001] 02-19-08 12:00 

Gamnra Fraction Limit >» , , , 10,00 % | Decay Limit <-, . . 
Library Energy Toieranoe, , , 1,20 

8.000 HalClives 

FIWAL ACTIVITY REPORT 

) 

Energy Cone +- l.OOsigma Halflife Peaks 
Nuclide (keV) (uCi/g ) (hrs) Found 

Pb-212 Average: 7.44e-007 +-3,72o-008 1.0664001 4 of 4 
74,82 I.D,only 
77.11 I,D.Only 
238,63 7.45e-007 +-3,76e-008 
300,09 7.09e-007 +-2.79e-007 

Pb-214 Average: 1.30e-006 +-4,15e-008 4,47e-001 4 of 4 
77,11 I.D.Only 
241,98 l,31e-006 +-2,04e-007 
295.21 1.27e-006 +-8.42e-008 
351.92 1.31e-006 4.^4.90e-008 

Th-234 92.80 I.D.Only 5.7864002 1 of 3 
Ra-226 186.10 I.D.Only 1.4064007 1 of 1 
Ao-228 Average: 7.97e-OD7 +-5.56o-008 6.1364000 3 of 3 

338.32 9.11e-007 +-l,12e-007 
911.07 7.32e-007 +-7,43e-008 
969.11 8.40a-007 4-1.27e-007 

Tl-208 Average: 2.756-007 +-1.94e-008 5,09e-002 2 of 3 
510.84 2.99e-007 +-7..37e-008 
583.14 2.73e-007 +-2.01e-008 

Bi-214 Average: 1.14e-006 +-4.426-008 3.326^001 4 of 4 
609.31 1.16e-006 +-4,98e-008 
768.36 1.02e-006 4-3.21e-007 
1120,30 1.04e-006 +-1.41e-007 
1764,50 1.12e-006 4-1.44e-007 

Bi-212 727.17 7.20e-007 4-2.24e-007 1.0164000 1 of 4 
K-40 1460.80 8.11e-006 4-3,7464007 1.1264013 1 of 1 

TOTAll 1.31e-005 uCi/g 



UMKNOim EEAKS 

Energy Centrold Met On- C.L. Bkg. FNHM Net 
(keV) Ouomel Counts Certainty Counts Counts (keV) Ganma/sec 

86.81 344.73 200 49 91 658 0.97 1.747e1-000 
208.88 871.76 86 42 81 488 0.95 6w586e-001 
270.05 1135.87 102 36 70 317 2.14 9.288e-001 
462.54 1966.99 72 23 43 114 2.04 9.982e-001 
795.02 3402.48 45 19 36 67 1.24 9.5826-001 
860.15 3683.71 36 17 31 60 1.38 B.268e-O0l 
933.42 4000.04 48 16 29 48 1.60 1.166e4-000 
964.24 4133.14 53 20 39 57 1.57 1.329e+000 

1237.87 5314.54 66 19 35 62 2.32 2.03264-000 
1377.46 5917.19 54 11 17 .15 2.73 1.8356+000 
1729.13 7435.61 37 9 14 9 2.21 1.519e+000 

) 

) 



) 
GDR/PC ftSSI High ResoLutlon Oanma Spectroscopy Ver. 6.02a 

Sanpls ID : 081950 PIONEER PBSRTIGO SITE B-12 

Sanple Size 7.04e+002 g | Spectrum Fils . .R:\MAESTROB\081950.CHN 
Saaipling Start 00-00-00 00:00 | Counting Start. .... 08-12-08 17t41 
Saiqplihg Stop .... .00-00-00 00:00 I Live Time 3600 Sec 
Current Date 00-00-00 00:00 I Real Time . . . 3604 Sec 

Detector #: 1 
Energy(keV)- 6.97 + 0.232*Ch + 0.00e+O00*Ch'^2 + 0.00e+000*Ch'^3 07-21-08 11:19 

FWaM(keV) = 0.94 + 0.015*En + 2.91e-004*En''2 + O.OOe+000*En'"3 08-13-07 15:28 
. Where En - Sqrt(Energy in keV) 

Sensitivity 0.20 | Search Start / End 0 / 8191 
Sigma Multiplier. ....... 1.00 | 

PEAK SEARCH RESULTS 

) 

PK. ENERGY ADDRESS NET UN C.L. BKG FWHM 
« (keV) CHANNEL COUNTS CERTAINTY COUNTS COUNTS (keV) I 

1 63.39 243.60 80 48 94 611 0.77 
2 74.81 292.91 382 61 118 781 1.15 a 
3 76.95 302.17 554 52 92 630 0.97 b 
4 87.13 346.10 87 51 97 747 0.62 
5 92.67 370.03 310 51 92 674 1.64 
6 186.01 773.01 480 50 90 557 1.32 
7 238.53 999.81 1261 58 95 456 1.17 a 
8 241.69 1013.42 466 53 99 496 1.50 b 
9 269.82 1134.89 100 42 83 377 1.55 

10 277.24 1166.91 78 35 68 303 1.20 
11 295.10 1244.05 833 46 74 253 1.30 a 
12 300.07 1265.48 85 38 76 267 1.40 b 
13 327.80-1385.24 65 33 64 252 1.79 
14 338.12 1429.79 261 31 54 190 1.12 
15 351.81 1488.90 1364 46 54 190 1.34 
16 462.69 1967.63 58 22 42 113 1.71 
17 510.74 2175.09 214 28 49 127 1.97 
18 583.03 2487.21 363 29 44 120 1.35 
19 609.19 2600.16 1017 38 43 100 1.57 
20 727.14 3109.43 77 21 38 81 1.05 
21 768.33 3287.26 39 23 44 120 0.82 
22 794.30 3399.40 72 18 33 56 4.58 
23 911.05 3903.48 278 23 34 63 1.74 
24 933.73 4001.39 51 15 28 42 1.39 
25 964.38 4133.73 69 21 42 61 1.60 a 
26 968.83 4152.92 132 19 33 51 1.58 b 
27 1119.96 4805.44 209 24 40 77 1.21 
28 1237.94 5314.85 106 17 27 39 1.74 
29 1376.89 5914.77 65 13 21 20 1.97 
30 1460.34 6275,10 796 31 '26 31 2.52 

FLAG 

NET < CL 

NET < CL 

NET < CL 



31 1729.27 7436.19 44 9 14 8 5.64 
32 1763.97 7586.03 180 • 18 27 30 1.97 
33 1846.76 7943.48 16 8 IS 11 0.81 

) 

) 



GDR/FC BSSI High Resolution Gamma Spectroscqpy Ver. 6.02a 
Bnss3saaBSeaBBBioaeaEaMseaaaBMaamsieasan0BnsaB8ensBSBaKSBS3saaesBB3s^anss 

BACKGROOHD SUBTRACT RBSOLTS 

Saa^le ID : 081950 PICfrSER PESHTIGO SITE B-12 

Bkg File: . . . .H:\GDR\BKG\llOCRL.BKG I Counting Start 08-12-08 17:41 
ID.: 24 Hour Background | Current Date 00-00-^0 00:00 

ENERGY FHHM OLD OLD UN NEN NET NEW UN
PK# (keV) (keV) COUNTS CERTAINTY COUNTS CERTAINTY 

2 74.81 1.15 382 61 313 61 
5 92.67 1.64 310 51 260 51 
6 186.01 1.32 480 50 451 51 
7 238.53 1.17 1261 58 1230 58 

11 295.10 1.30 833 46 806 46 
15 351.01 1.34 1364 46 1308 46 
17 510.74 1.97 214 28 127 28 
18 583.03 1.35 363 29 340 29 
19 609.19 1.57 1017 38 923 38 
23 911.05 1.74 278 23 255 24 
26 968.83 1.58 132 19 120 20 
27 1119.96 1.21 209 24 193 24 
30 1460.34 2.52 796 31 611 31 
32 1763.97 1.97 180 18 160 19 

FLAG 



6ba/ipc RSSX High Resolution Gamma Spectroscopy Ver. 6.02a 

NDCilDE ACTIVITT SUMMARY 

Sample ID: 081950 PIONBER PE3HT1G0 SITE B-^12 

) 

Sa%le Sixe 7.04et002 g | Spectrum File . .H:\MAESTROS\0819S0.CHN 
SanpUhg Start 00-00-00 00:00 I Counting Start 08-12-08' 17:41 
Sampaiug Step 00-00-00 00:00 | BUildujp Tlim. O.OOe+000 Hrs 
Current Date. .... .00-00-00 00:00 | Decay Time [OFF] O.OOe+OOO Hrs 

Efficiency File.B:\GIHI\EFF\500HAR.EFF I Library File. . . . 
TH, 0, AND K SERIES 

Bff.- l/C2.90e-002*En'>-2.65e+000 + 9,35e+001*En''8.20e-001] 02-19-08 12:00 

omnma Ftaction Limit >» . . . 10.00 % | Decay Limit <°>. . . 
Library Energy Tolerance. , , 1,20 

. 8.000 Balflives 

FINAL ACTIVITY REPORT 

Energy Cone +- l.OOslgma Halflife Peaks 
Nuclide (toV) . (uCi/g ) (hrs) Found 

Pb-212 Average: 8.B7e-007 +-4.17e-008 1.06e+001 4 of 4 
74.82 I.D.Only 
77.11 I.D.Only 

238,63 8.86B-007 +-4.19e-008 
300.09 9.46e-007 +-4.19e-007 

Pb-214 Average: 1.52e-006 •<~4.46e-008 4.47e-001 4 of 4 
77.11 I.D.Only 

241.98 1.51e-006 +-2.28e-007 
295.21 1.57e-006 +-B.91e-008 
351.92 1.51e-006 +-5.29e-008 

111-234 92.80 I.D.Only 5.78e+002 1 of 3 
Ra-226 186.10 I.D.Only 1.400+007 1 of 1 
Ra-224 240.98 9.70e-007 +-4.32e-007 8.690+001 1 of 1 
Tl-208 Average: 2.67e-007 +-2.12e-008 3.090-002 3 of 3 

277.35 4.lOe-007 +-1.856-007 
510.84 3.390-007 +-7.540-008 
583.14 2.59e-007 +-2.220-008 

Ac-228 . Average: 8.39e-007 +-5.66a-008 6.130+000 3 of 3 
338.32 9;55e-007 +-1.15e-007 
911.07 8.50e-007 +-7.88e-008 
969.11 6.990-007 +-1.15e-007 

Bi-214 Average: 1.350-006 +-5.04e-008 3.32O-001 3 of 4 
609.31 1.33e-006 +-S.49e-008 

1120.30 1.40e-006 +-1.75e-007 
1764.50 1.600-006 +-1.86e-007 

Bi-212 727.17 8.730-007 +-2.35e-007 l.Ole+000 1 of 4 
K-40 1460.80 7.780-006 +-3.960-007 1.12O+013 1 of 1 



) TOTAL; 1.45e-00S uCi/g 

UMKHOHH PEAKS 

Energy 
(keV) 

Centroid 
Channel 

Met On-
Counts Certainty 

C.L. 
Counts 

Bkg. 
Counts 

FOHM 
(keV) 

Met 
Gamma/sec 

269.82 1134.89 100 42 83 377 1.55 9.161e-001 
327.80 1385.24 65 33 64 252 1.79 6.B65e-001 
462.69 1967.63 58 22 42 113 1.71 7.997e-001 
794.30 3399.40 72 18 33 56 4.58 1.549e-l-000 
933.73 4001.39 51 15 28 42 1.39 1.253e+000 
964.38 4133.73 69 21 42 61 1.60 1.739e+000 
1237.94 5314.85 106 17 27 39 1.74 3.265e+000 
1376.89 5914.77 65 13 21 20 1.97 2.195et000 
1729.27 7436.19 44 9 14 8 5.64 1.786e-i-000 
1846.76 7943.48 16 8 15 11 0.81 7.079e-001 



GDR/PC RSSI High Resolution Oainma Spectroscopy Ver. 6.02a 
) 

Sanple ID : 082400 PIONBBR B-13 2-4 539.5 

Sample Size . 5.40e-t-002 g | Spectrum File . .H:\neiestros\062400.chn 
Sanpllng Start 00-00-00 00:00 | Counting Start 10-16-08 11:14 
Sang>llng Stop .... ̂ 00-00-00 00:00 I Live Time 3600 Sec 
Current Date 00-00-00 00:00 1 Real Tims 3604 Sec 

Detector I: 1 
toecgy(keV)= 7.26 + 0.231*Ch + 3.28e-008*Ch'^2 + 0.00a+000*ch'"3 10-16-08 10:31 

FWDKkeV} - 0.94 + 0.01S*En + 2.91e-0D4*Bn'^2 + 0.006+000*^*3 08-13-07 15:28 
nhere En •=• Sgrt (Energy In keV) 

Sensitivity 0.20 | Search Start / End. 
Sigma Multiplier 1.00 I 

0 / 8191 

PEAK SEARCH RESULTS 

PK. ENERGV ADDRESS MET ON- C.L. BXG FNHN 
« (keV) CHANNEL COOMTS CBRTAlMTT COOHTS COUNTS (keV) FLAG 

1 74.85 292.38 294 51 96 594 0.94 a 
2 77.09 302.09 319 43 76 490 0.63 b 
3 87.19 345.77 106 39 72 478 1.09 
4 92.79 370.00 209 46 86 548 1.09 
5 185.76 772.04 314 43 78 421 1.14 
6 209.02 872.70 .168 41 79 387 1.33 
7 238.59 1000.59 1034 56 94 448 1.21 a 
8 241.76 1014.28 291 45 84 413 1.25 b 
9 270.48 1138.48 64 36 71 291 1.30 NET < CL 
10 295.09 1244.92 596 40 66 223 1.18 a 
11 300.14 1266.73 37 22 41 142 0.64 b NET < CL 
12 338.08 1430.80 208 32 57 198 1.41 
13 351.81 1490.17 1061 43 55 189 1.31 
14 462.70 1969.61 73 21 38 89 1.44 
15 510.87 2177.88 190 28 51 137 3.58 
16 583.11 2490.15 331 26 39 89 1.55 
17 609.io 2602.50 705 35 45 120 1.35 
18 727.34 3113.60 84 20 36 70 1.89 
19 768.39 3290.98 52 19 36 81 1.19 
20 794.52 3403.94 • 35 15 29 51 1.23 
21 911.08 3907^63 266 21 27 36 1.96 
22 964.64 4139.06 52 22 44 71 2.04 a 
23 968.80 4157.01 100 20 35 61 1.23 b 
24 1120.14 4810.85 174 19 28 39 1.56 
25 1237.95 5319.74 79 16 27 39 1.86 
26 1460.88 6282.49 714 30 27 33 2.29 
27 1729.89 7443.92 28 9 16 12 1.10 
28 1764.82 7594.70 141 13 9 4 2.21 
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GDR/PC RSSi Higb Resolution Gamma Spectroscopy Ver. 6.02a 

B&CIR3R00MD SOBTRACT RESULTS 

Saiople ID : 082400 PXOMEER B-13 2-4 539.5 

Bkg Pile: 
ID.:. . . 

.H;\GDR\BK6\N0CaL.BKG | Counting Start 10-16-08 11:14 
24 Bour Background I Current Date 00-00-00 00:00 

) 

ENERGY FHHM OLD NET OLD ON- NEW NET NEW UN
PK# (keV) <kev) COUNTS CERTMNTY COUNTS CERTAINTY 

1 74.85 0.94 294 51 229 51 
4 92.79 1.09 209 46 159 47 
5 . 185.75 1.14 314 43 285 44 
7 238.59 1.21 1034 56 1004 56 

10 295.09 1.18 596 40 570 40 
13 351.81 1.31 1061 43 1005 43 
15 510.87 3.58 190 28 103 29 
16 583.11 1.55 331 26 308 27 
17 609.10 1.35 705 35 611 35 
21 911.08 1.96 266 21 243 21 
23 968.80 1.23 100 20 88 20 
24 1120.14 1.56 174 19 158 19 
26 1460.88 2.29 714 30 529 30 
28 1764.82 2.21 141 13 12.1 13 

FLAG 
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AECOM - Down-hole Gmnma Results - June 29,2011 
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) 
Down-hole Gamma Results 

June 29,2011 
515 North Peshtigo Court 

Depth B-101 B-102 B-l(» B-104 B-105 B-106 8-107 
(ft-bgs) DTB: 10.53 DTB: 10.05 DTB: 11.52 DTB: 11.46 DTB:1L51 DTB: 11.53 DTB: 10.11 

0 220 273 269 222 247 279 323 
0.5 460 224 198 267 295 
1 689 472 

1.5 1513 777 857 1148 1528 
2 1569 1211 

2.5 1152 921 1552 1891 
3 2086 1^8 

3.5 1150 1893 2313 1499 1569 
4 1423 

4.5 1251 1435 mmm 1664 1381 
5 1660 1140 

5.5 1177 894 1675 1778 1214 
6 1306 1196 

-6.5 •• mmm 1099 1460 920 1158 
7 1155 1135 

7.5 1677 13(» 1397 824 845 
8 1172 868 

8.5 1213 827 911 1210 583 
9 877 880 

9.5 1069 896 726 997 505 
10 629 561 

10.5 935 1109 911 754 452 
11 

11.5 880 1006 561 533 
Notes: Conducted with a 1/2 by 1-inch Nai probe with a 1-inch lead end cap. 

Site down-hole background estimated at 1,200 cpm. 
Value equivalent to the USEPA threshold of 7.1 pO/g is approximately 3,491 cpm, 

: Values greater than twice background. 

&\PRO)ECtSVSCei9374\ln Pragrea9^Dovnl4M>l^ N LSDOownholeResults6_29_201 l.xlsx 
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Appendix B 

Field Gamma Survey Form 
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AsCOM Sheet of 

Project No.. 

Date 

Inst Model 

RADIATION SURVEY FORM - GENERAL 

Project Name. 

Technician 

Serial No. 

Inst. Calibrated (Y/N)?. Lift Elevation. 

Write grid designations in circles. Indicate eccavated area with heavy line. Record counts at intersections in 
CPM. Indicate areas with audible alarms by shading the area. 

K:\PRO)ECTS\«021»74\lnPn>gress\RadloIogiul\WarkPIan\Fteld Garnnu Sniv<0' Farm.doc 
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Appendix C 

Standard Operating Procedures 

SOP-210 Gamma Radiological Surveys 
SOP-212 Alf Monitoring Procedure 
SOP-214 Soil Sampling Procedure 
SOP-215 Field Logbook Procedure 
SOP-217 Excavation Procedure 
SOP-223 Verification Survey 
SOP^320 Radiological Materials Shipments 
SOP-343 Operation of Ludlum Model 2221 Scaler/Ratemeter with Ludlum Model 44-10 2"x2" 
Nai Scintillation Probe 
SOP-345 Survey for Surfcice Cohtamination and Release of Equipment for Unrestricted Use 
SOP-347 Decontamination 
SOP-364 Sample Preparation Procedure for Gamma Spectral Analysis 

K:«>ROJECTSV6021937«ln PragiesstRaclologicanWoik 
F^15^i(Peth#B0-Wbik_Ran_Flnal_M-il.d^ 
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STANDARD OPERATING PROCEDURE 

Title: Gamma Radiological Surveys 

Document: SOP-210 

Revision Number 
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GAMMA RADIOLOGICAL SURVEYS 

1.0 PURTOSE 

This procedure provides protocois ft)r conducting gamma radiological surveys for potentially 
conteminated soil and/or fill material. 

2.0 SCOPE 

Radiological surveys will be performed at the designated Site as part of the pre-excavation, excavation, 
pre-vertfication, and/or verification surveying programs. 

3.0 REFERENCES 

• NUREG 1507 - Minimum Detectabie Concentrations With Typical Radiation Survey instruments 
for Venous Contaminants and Field Conditions 

• NUREG 1575, Rev. 1 - Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM) 

4.0 EQUIPMENT AND MATERIALS 

The following equipment may be used as part of the sUryey programs. Other equipment may be 
substituted if necessary because of availability of the Items listed or the conditions encountered at ttre 
site. 

• Trimble Pathfinder Pro XR 4.1 global positioning systerh (GPS), or equivalent (optional). 
• Ludlum Model 44-10 2-inch by 2-inch sodium Iodide (Nal) (TI) gamma detector. 
• 6-inch collimated lead shield for detector. 
• Ludlum Model 2221 portable scaler ratemeter analyzer. 

5.0 INSTRUCTIONS FOR RADIOLOGICAL SURVEY 

5.1 Establishment of Background Gamma Count Rate 

5.1.1 The gamma count rate background levels shall be established for each applicable survey 
instrument. Six randomly selected locations of similar media (I.e., paved, landscaped, 
etc.) shall be chosen in non-radiologlcally irripacted areas of the Site. A one-minute 
integrated count shall be obtained at the surface of each location for each survey 
instmment (Ludlum 2221 with 2" X 2" Nal probe), the measurements collected from 
each location shall be averaged to establish an instrument specific background gamma 
count rate. 

5.2 Land Surface Survey Procedure - Manual 

5.2.1 Establish a Grid Network 

5.2.1.1 Two perpendicular baselines will be established. 

5.2.1.2 A grid along the baseline will be established using cloth or steel tape and a 
compass, if necessary. Stakes, survey flags, or paint v\nll be placed as needed to 
delineate grid or traverse lines. ITie grids vyill be spaced about five meters apart. 

5.2.1.3 The baseline, permanent structures, areas of remediation, and other areas of 
interest will be illustrated in the field logbook. 

5.2.2 Gamma Survey Procedure - Manual Data Recording 

Page 1 of 4 
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5.2.2.1 The Ludlum ratemeter is set for 2-second time-weighted average count rate. 

5.2.2.2 Hold the survey meter probe base parallel to the ground surface at a height as 
dose as practical and not more than 3-inches from the ground surface. Note; It is 
important to keep the meter at a consistent height since counts will vary with the 
distance from the surface. 

5.2.2.3 Walk along grid lines at a maximum speed of about 0.5 meters per second (1 mile 
per hour). Grid will be traversed with a serpentine pattern, spaced 3 feet apart 

5.2.2.4 Identify locations with count rates greater than twice the background count rate and 
record them or the Radiation Survey Form - Surtece Garnma Scan. 

5.3 Land Surface Survey Procedure - Continuous Data Logging virith GPS 

5.3.1 Gamma Survey Procedure 

5.3.1.1 Position the survey meter probe base parallel to the ground surface at a height as 
close as practical and not more than 3-inches from the ground surface. Note: It is 
importeint to keep the meter at a consistent height since counts will vary with the 
distarice from the surface. 

5.3.1.2 Traverse the survey area at a maximum speed of about 0.5 meters per second (1 
mile per hour). The survey area will be traversed in a serpentine pattem, spaced 3 
feet apart 

5.3.1.3 Ludlum and GPS equipment will be interfaced with a computer/data logger that Will 
collect gamma surface readings, and the associated GPS coordinates, at two 
second intervals. 

5.3.1.4The GPS coordinates and gamma survey results will be plotted with locations 
exhibitihg gamma count rates greater than twice background highlighted. 

5.4 Radiological Survey of On-Site Materials 

5.4.1 Material that is excavated and placed in the clean stockpile will be surveyed two times. 
The first sun/ey will be performed prior to excavation activities, if the excavation can be 
entered safely. 

5.4J2 The second survey will be performed during the excavation of the non-contaminated soil. 

The soils will be surveyed before they are placed in the stockpile. Based on the gamma 
scan, the material will either be designated as contaminated material and immediately 
loaded for transportation and disposal or tentatively designated as clean and stockpiled 
for subsequent soil sampling per SOP-214. 

5.5. Daily Surveys 

5.5.1 Routine daily surveys shall be performed for each day of operations at the site. 

5.5.2 The routine surveys will monitor areas in the immediate vicinity of excavations and aiong 
soil movement paths to ensure that radiation levels are not affected by activities. 

5.5.3 Routine surveys shall be dowrhented by preparing a dravring of the survey results in the 
field logbook, indicating either the location and value of Individual measurements, or 
contours of the measured gamma field. 

Page 2 of4 
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5.5.4 Surveys of excavation areas vyill be made at the request Of the Reid Team Leader to 
assess the progress of the removal. These surveys wrili not be documented, but will be 
used by the Reid Team Leader to manage the excavation. 

5.6 Pre-Verification or Verification Sun/ey 

5.6.1 Upon completion of remediation excavation activities, either a pre-verification survey shall 
be performed to ensure that the excavation is ready for a final verification survey by 
regulatory authority (i.e., USEPA and/or lEMA) or a verification survey shall be performed 
to ensure that the excavation is ready for backfili based on the approval of the regulatory 
authority. 

5.62 The survey is conducted at the same time as the excavation work phase. The survey 
method is performed as specified in Sections 5.2 and/or 5.3. Upon completion of the 
survey and excavation phase, a Notification of Successful Pre-Verification or Verification 
is sent to the regulatory authority requesting a final verification survey or approval to 
backfill. 

5.7 Site Grading Survey 

5.7.1 Surveys will likely be conducted prior to or at the same time as the grading actmties and 
will be perfomned as specified in Sections 5.2 and/or 5.3 of this SOP. 

5.7.2 The comers or boundaries of the area to be surveyed will be tied into a site-wide 
coordinate/survey network. Stakes, survey flags, or paint will be placed along the 
boundaries of the survey area using a doth/steel tape or wheel at approximately 5 meter 
intervals to subdivide the area into 5x5 meter areas. 

5.7.3 Each 5 X 5 meter area will be traversed using a line spacing of approximately 1 meter. 
Readings greater than twice background will be painted and flagged for further 
irivestigatiori. 

5.7.4 The maximum gamma count and readings over twice background will be recorded on the 
radiation survey form for site grading. Permanent structures and other issues of interest 
also will be included on the radiation survey form. 

5.8 Caissor) Construction Radiplogicai Surveying 

5.8.1 Procedures for Caisson Probe Test Pits 

5.8.1.1 The ground surface will be surveyed for elevated gamma radiation prior to beginning 
excavation. Excavation monitoring will include three survey efforts: 1) surveys of the 
excavation walls and floor until native sand Is encountered, 2) surveys of the excavated 
fill while still in the excavator bucket and 3) surveys of the excavation spoil pile,. 

5.8.1.2 Excavation yrtll proceed in lifts not to exceed 18 inches per lift. The excavation walls and 
floor will be surveyed at each 18 inch lift until native sand is encountered. Additionally, 
the excavation spoil pile will be surveyed as excavation proceeds, ^propriate sloping of 
the test pit wails will be required to allow safe access for persons to enter the excavation 
for surveying the walls and floor. In the event the excavation is of such a ditnension to 
preclude safe access of personnel to survey the walls and floor, surveys of the spoil will 
be done in the excavator bucket and spoil pile to characterize the in-place material. 

5.8.1.3 If elevated gamma radiation measurements are noted, equal to or exceeding twice the 
background gamma count, the excavation will proceed in thinner lifts, 6 to 12 inches. If 
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the excavated fill exceeds the applicable cleanup standard, the radlologlcally-impacted fill 
will be staged on plastic separate from the clean soil and the pile will be marked with 
radiation rope. Alternatively, tie impacted fill will be loaded directly into a Baker type box 
or super-sack. 

5.8.1.4 Excavation equipment that has contacted radiolpgically-impacted fill will be surveyed with 
a Ludlum Mode! 3 Pancake Probe for elevated radioactivity. Indications of ^evated 
radioactivity will require decontamination in accordance with tie Work Plan SOP 347, 
Decontamination. Equipment in contact with the radiologically-impacted fill will be 
docximented as clean through a swipe survey and alpha radiation count using the Ludjum 
Model 220 and Model 43-10 Alpha counter, in accordance with the Wbrk Plan SOP 345, 
Survey for Surface Contamination and Release of Equipment for Unrestricted Use. 

5.8.2 Procedures for Surveying during Caisson Installation 

5.8.2.1 Areas previously screened to native soil will not be resurveyed. Auger spoils from 
caisson borings through unscreened fill (including fill from below the grouncfwater table) 
will be screened after the materials are removed from the borehole. 

5.8.2.2 When practical, spoil on the caisson augers will be screened before being spun off. If the 
field screening indicates elevated gamma measurements, the auger spoil will be spun off 
onto an area covered with plastic to temporary contain the material for later placement in 
containers for offoite transport and disposal. Clean fill will be spun off and handled as 
appropriate for soil management 

5.8.2.3 Management of impacted fiii during caisson construction Will consist of the following. 
Radiation-trained laborers or excavating equipment will place tiiat fill into approved 
containers (Baker type boxes or super-sacks, d^ending on apparent volume). 

5.8.2.4 Prior to moving to a new location the Health Physics Technician will release the auger 
and otiner equipment that may have come in contact with impacted fill using SOP-345. 
Decontamination procedures are outlined in the Work Plan SOP 347. 

5.8.3 Required Documentation 

5.8.3.1 Caisson locations found to contain impacted fill and will be recorded. The background 
gamma count and maximum gamma radiation reading wili be noted, along with the 
equipment specific threshold indicative of 7.1 pCi/g total radium and the depth at which 
the impacted fill material was encountered. Records will also identify any samples taken, 
the person(s) conducting the monitoring, the date the work was started and completed, 
and equipment serial numbers. 

Page 4 of4 

K.\PROJECTSW0218374\ln Progrest^RadlologicaKWwk Plan\SQP-210.Gamrna Rad Sutveys,^ 



AECOM 

515 NORTH PESHTIGO COURT 
CHICAGO, IL 

STANDARD OPERATING PROCEDURE 

Title: Air Monitoring Procedure 

Document SOP-212 

Revision Number 0 

Date: July 1,2011 Replaces: New 



AECOM 

AIR MONITORING PROCEDURE 

1.0 INTRODUCTION 

The Air Monitoring Procedure provides for measuring the coricentration of radioactive airijome dust tiiat 
couid be generated and emitted into the atmosphere as a resuit of the excavation, moving, and toading 
activities planned at the Site. The objectives of data collection for air itionitoring activities are as follows; 

• Collect airborne radioactivity data for the purpose of determining the exposure of workers 
participating in Site activities to airborne particulates 

• Collect airbome radioactivity data to measure releases of airtwme radioactivity to the 
environment and ensure that people living and working in the surrounding areas of the Site are 
not exposed to radiation above acceptable limits 

• Collect airbome radioactivity data to evaluate work procedures and Site control measures for the 
purpose of keeping exposures to both workers and the general public as low as reasonably 
achievable (ALARA). 

2.0 REGULATORY REQUIREMENTS AND ADMINISTRATIVE UMITS 

As specified in 10 CFR Part 20 (unless more restrictive in 32 lAC 340) the licensee must demonstrate 
compliance with the dose limits for individual members of the public. The Site Air Monitoring Plan is 
based on being able to demonstrate that the average concentrations of radioactive materiais in gaseous 
and liquid effluents at the boundary of the unrestricted area do not exceed the limits specified in Table 2 
of Appendix B to 10 CFR 20. The radionuclides in the thorium and uranium series that could potentially 
be encountered during Site activities are listed in Table 1 of the Air Monitoring Plan. Th-232 has the most 
restrictive concentrations for both the Derived Air Concentration (DAC) and Air Effluent Limits. 

Th-232 Class W DAC=5x10-"pCi/ml Air Efnuent=4x10-"pCi/ml 

Both worker exposure to airbome particulates and affluent release limits will be based on Th-232. 

3.0 AIR MONITORING EQUIPMENT AND MATERIALS 

• Staplex Model TFiA High Volume Air Samplers (or equivalent) 
• Gllan Model BDXIl Low Volume Personal Air Sampler (or equivalent) 
• Staplex Model TFA810 "Ashless" Filter Papers - 95% collection efficiency of 1-mlcron particles. 

Effective efficiency pf 70% (penetration absorption 30%) 
• Zefon Model 739 MCE Filter Cartridges - 37mm x O.Sum membrane filters 
• Ludium Model 2200 Scaler w/ Model 43-10 alpha scintillation detector 
• Radiological Air Sample Data Form - Area Monitors, Form SOP 212-10 
• Radiological Air Sample Data Form - Personal Air Monitors, Form SOP 212-11 

4.0 SITE AIR MONITORING PROCEDURE 

4.1 Background Air Quality 

One downwind, high volume air sample shall be collected for a minimum of forty hours (five 10-hour days) 
prior to the commencement of excavation activities. This sample shall be analyzed the day after 
collection and then again after four days to allow for the decay of ^ort lived radon and thoron daughters. 
The count, after fOur days decay, will serve as the official measurement of the iiadtground airbome alpha 
concentration. Future results during Site operations should be compared to this value to see If further 
engineering controls or procedural changes are vrarranted. 
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4.2 Perimeter Air Monitoring - High Volume Samplers 

Four air monitoring locations shall be used during all excavation activities. These monitoring units will be 
at the property boundary or no more than 200 feet totti the limits of the areas anticipated to be 
excavated. Samples shall be collected during aD operations where potentially contaminated soils are 
being excavated, moved, or loaded. One monitor shall be placed on each perimeter of the site (North, 
South, East, and West) and collect samples at a height betw^n one and two meters above the ground. 
Monitors will be located so as to provide unobstructed air flow from the source to the monitors. Row rate 
through air samplers shall remain between 20 and 60 cubic feet per minute. Air sample filters shall be 
collected and replaced daily and submitted to the laboratory for analysis. Samples analyzed from the 
perimeter high volume monitors shall be used to determine the amount of airborne radionuclides leaving 
the Site. 

4.3 Personal Air Monitoring - Lapei Samplers (Low Volume) 

All workers partici^tlng in Site activities that Involve the excavation, movement, or loading of potentially 
contaminated soils within a radiological exclusion zone shall wear a Personal Air Monitor (PAM) to 
evaluate the air quality in the worker's breathing zone. The Health and Safety Coordinator may require 
that additional personnel wear PAMs if there is a potential for that worker to encounter airljome 
particulates during Site operatiorrs, Sarriples shall be collected the entire time a worker is inside the 
exclusion zone and the cumulative time recorded. Flow rate through air samples shall remain between 2 
and 4 liters per minute. Air sample filters shall be collected and replaced daily and subrriitted to the 
laboratory for analysis. Samples analyzed from the PAMs shall be used to determine potential 
contributions to worker's dose from alrbome radionuclides. 

5.0 AIR SAMPLE ANALYSIS 

The Th-232 decay series contains seven alpha-emitting nuclides: Th-232, Th-228, Ra-224, Rn-220, Po-
216, BI-212 and Po-212. Of these, the first three nuclides pari be assumed to be in corhplete equilibrium. 
The noble gas Rn-220 (thoron) may be ejected from the original matrix by recoil from the alpha particle 
decay of Ra-224. The fraction of Rn-220 that is removed via ernanatlon Is dependent oh several 
variables, and is assumed to range from 10% to 40%. The emanating fraction is assumed to fcre 
transported away from the original matrix. If 40% of the Rn-220 escapes, the activity of the Rh-220 and 
its three alpha-emitting progeny nuclides will be at 60% of the Th-232 activity. These four alpha-emitting 
nuclides produce a total of 3.35 alpha emissions per Rn-220 decay. Since foe Rn-220 activity is 60% of 
foe Th-232 activity, these four nuclides only emit foe equivalent of two alpha particles per Th-232 decay. 
These two alphas when combined with foe three alpha particles from the nuclides in full equilibrium with 
foe parent, result in foe total emission of foe five alpha particles. Thus, foe Th-232 contribution will be 
one-fifth or 20% of the total alpha activity. 

For the reasons stated above, gross alpha concentrations shall be divided by a factor of five to determine 
foe air concentration of Th-232, which is foe most limiting of foe applicable air effluent concentration limits 
(4x10"^® pCifoil). 

5.1 High Volume Sample Analysis 

A 1.75 inch diameter cutout shall be obtained from each 8°x10" high Volume sample collected. All data 
pertaining to foe sample shall be Included on foe Radiological Air Sample Data Form - Area Monitors 
worksheet This worksheet contains foe calculations required to deterrhine total sample volume and 
samftie concentration. 

Each sample shall be analyzed foe day after collection fOr gross alpha concentration. The minimurn 
counting time is 30 minutes for Th-Alpha. The "day after" count will serve as a comparison to identify high 
gross counts from foe previous day. It Is expected that naturally occurring radon and thorium daughters 
will Interfere with analysis, so foe sample must be reanalyzed in four days. Thoron (Rn-220), if present in 
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significant amounts, will require up to four dayis to allow for the decay of Its Pb-212 daughter (10.6 hour 
half life). The couni after four days decay, will serve to be the official measurement of Th-Alpha. 

Th-232 is the most restrictive of the applicable radionuclides that may be present during Site operations. 
The Th-232 contribution wili account for 20% of the total alpha activity, so each gross alpha count must 
be divided by five to determine Th-232 concentration. 

Multiple concentration measurements improve both precision and detection capability. Although air 
samples shall be counted the following day (and again four days later), effluent releases shall be reported 
on a weekly basis using the following calculation: 

Equation A.g NUREG 1400 

Gavg=SJtLCi 
£Ts 

where C = effluent concentratipn in pCi/ml 
Ts= duration of sample collection 

Sample concentration shall be determined using the following rralculation: 

Equation 6.9 NUREG 1400 

EFKTsCfO) 

Where: R„ = Ftg - Rb = Tg/ Ng - Tb/Nb 
E = fractional filter efficiency 
F = air flow rate through the air sampler, cm^/min 

Cubic feet per hour x 28.316 liters/cfh x 1000 mi/ liter 
K = Counting efficiency in cpm/ pCI 
Tg = duration of sample collection 
Cf- collection vs. analyzed ratio: Conversion factor = 0.035 

*' note: Cf is not part of original NUREG calculation. It has been added to account for the fact that we are 
only anal^ing 3.5% of total filter (i.e., a 1.75 inch circle from an 8 X 10 inch filter minus the 0.3 inch 
border coverd by the filter holding plate). 

5 = Samples are analyzed for gross alpha activity. Gross alpha concentration is to be divided by five to 
determine Th-232 concentration 

5.2 Personal Air Monitor Sample Analysis 

Persor\al Air Monitor (PAM) samples shall be analyzed in the same manner as the high volume 
perimeters samples. The only exceptions are that samples may be collected over the course of one week 
and that calcuiations are performed on a different worksheet - Radiological Air Sample Data Form 
RAM's, Form SOP 212-11. 

The action level for airborne radioactivity shall be 30% of the Derived Air Concentration (DAC) for Th-232 
(DAC=5x10'^® pCi/ml). When PAM analysis indicates that concentrations have reached 1.5 x 10'" 
pCi/ml, Level C protection may be considered, it is not anticipated that airborne concentrations will reach 
this level. Engineering controls, such as wetting of soils, and procedural changes shall be implemented 
to keep airborne concentrations ALARA. 
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At the conclusion of Ihe project, data obtained from RAM's shall be used to determine a dose from 
airborne radionuclides for each monitored worker. 

6.0 INVESTIGATIONS AND CORRECTIVE ACTIONS 

The Health and Safety Coordinator will perform investigations and responses consisting of one or more of 
the following actions in the event that Action Levels are exceeded: 

Verification of laboratory data and calculations. 
Analyze and review probable causes. 
Evaluate need for reanalysis or additional analysis on original sample. 
Evaluate need for resarhpling. 
Evaluate need for sampling of other pathways. 
Evaluate need for notifications to regulators 
Dose assessments/bioassays. 

7.0 ATTACHMENTS 

• Table 1 Derived Air Concenfra/fons (DACs) and Effluent Air Concentrations of Selected 
Radionuclides in the Urarv'um and Thorium Series 

• Minimum Detectable Concentration Calculation - Area Monitors 
• Minimum Detectable Concentration Calculation - RAM's 
• Radiological Air Sample Data Fomi - Area Monitors, Form SOR 212-10 
• Radiological Air Sample Data Form - RAM's, Form SOR 212-11 
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TABLE 1 

Derived Air Concentrations (DACs) and Effluent Air Concentrations of Selected 
Radionuclides in the Uranium and Thorium Series 

Radionuclide Dass 
10CFR20 

Radionuclide Dass DAC 
(uCi/ml) 

Air Effluent 
(uCi/ml) 

D 
w 
Y 

6x10-'" 
3x10-" 
2x10'" 

30x10"" 
1x10"" 
6x10"" 

"*Th w 
y 

8x10-" 
6x10"® 

3x10"'" 
2x10"" 

0 
w 
y 

5x10"'" 
3x10"'° 
2x10"" 

3x10"" 
1x10"" 
5x10"" 

w 
y 

3x10"" 
6x10'" 

2x10"" 
3x10"" 

w 3x10-10 9x10"" 
222Rn With Daughters Removed 

With Daughters Present 
4x10"" 
3x10"® 
or 0.33 of working level 

1x10" 
1x10"" 

"Tb D 3x10"' 1x10"" 
'"Bi D 

w 
3x10"' 
4x10"^ 

1x10"" 
1x10"® 

""Pb D 1x10"'" 
^Th w 

y 
5x10"" 
1x10"" 

4x10"" 
6x10"" 

®®Ra w 5x10"^" 2x10"" 
w 
y 

4x10"" 
7x10"" „ 

3x10"'" 
2x10" 

^n With Daughters Removed 
With Daughters Present 

7x10"° 
9X10"® 
or 1.0 working level 

2x10"° 
3x10"" 

'"Pb D 2x10"" 5x10"" 
""Bi D 

w 
1x10"' 
1x10"^ 

OxIO"" 
4x10"" 

""Ac D 
w 
y 

4x10"" 
2x10-® 
2x10"® 

2x10"" 
8x10"" 
6x10"" 

23SBlpg w 
y 

3x10-° 
3x10"® 

1X10" 
9x10® 

D 
w 
y 

6x10"'" 
3x10"" 
2x10"" 

3x10" 
1x10"" 
6x10" 

'^^Pa w 
y 

6x10" 
2x10" 

6x10"" 
8x10"" 

"'Ac D 
\N 
y 

2x10"" 
7x10"" 
2x10" 

1x10"" 
4x10'" 
6x10"" 

"'Th y 
w 

1x10"'" 
1x10"" 

5x10"" 
5x10"" 
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FORM SOP 212-10 

RADIOLOGICAL AIR SAMPLE DATA FORM - AREA MONITORS 

Equation: 

Volume (V) = (Pump mi/min.) (Total Sample Time) (count/sample conversion) 
Multiply Cubic Feet by 28.316 to Obtain Uters 
Mi/min = (L/min.) (1000 mi/L) 

SAMPLE COLLECTION 

Sample 
# Per. By Date Sample 

Start Time 
Sample 

End Time 
Total Sample 

Time 
Cubic 
Ft/min. 
fCFMI 

Count vs. 
Sampled 

Conv. 
Total Sample 
Volume (ml) 

Equation: 

Activity (A) 

Actual Activity = Activity (A) 

fNetCPMUI/Eff.l 

Background (B) 

(V) (2.2 E + 6 dpm/uCi) (filter retention fector) (5) 

Sample# Cal. 
By 

Date Gross 
Counts 

Net 
CPM 

Detector 
Efficiency (em 

Sample 
Volume 

Analyzed (ml) 

Sample 
Concentration 

(A)wCI/ml 

Badtground 
Activity 

(BluCi/ml 

Actual 
Conoentratlon 

uCi/ml 

iWay 
recount 

Filter retention factor/absorption correction = 0.7 for Staplex 8x10 ashless paper filter 
= 1.0 for 37mm PAM membrane filters 

Note: Activity is divided 5 due to the Thorium daughters that are counted with an open window (gross 
alpha) 

Conversion factor for volume analyzed vs. volume sampled for 1.75" diameter cut-out = 0.035 

Is 30 minute background count for 

30 minute background count for 

date 

is 

cpm 

cpm 
date 

Page 6 of9 

K:V>l«}JECTS\80219374\In Prpgiess\Radiotoglcal\Woik PlaMSOr>-212-A<r MonUodng.doc 



AECOM 

Equation-

Volume (V) 

Sample Collection 

FORM SOP-212-11 

RADIOLOGICAI. AIR SAMPLE DATA FORM - PAM'S 

= (Pump ilters/min.) (Total Sample Time in minutes) (1000 mlAiter) 

Person 
Wearing 
Monitor 

Pump# Sample # Date Sample 
Start Time 

Sample 
End lime 

Total 
Sample 
Time 

Cubic 
liters/min. 

LPM, 
TotM Sample 
Volume (ml) 

Equation: 

Activity (A) 

Actual Activity = Activity (A) 

(NetCPMUI/Eff.i 

Background (B) 

(V) (2.2 E -i- 6 dpm/uCi) (filter retention factor) (5) 

Sample Analysis 

Sample 
# 

Gal. 
By Date Gross 

Counts 
Net 

CPM 
Detector 
Efficiency 

(EPF) 

Sample 
Volume 

Analyzed fml) 

Sample 
Concentration 

fA)uCI/ml 

Background 
Activity 

(BkiCl/ml 

Actual 
Concentration 

uCI/ml 

Filter retention factor/absorption correction = 0.7 for Staplex 8x10 ashless paper filter 
= 1.0 for 37mm PAM membrane filters 

Note: Activity Is divided 5 due to the Thorium daughters that are counted with an open window (gross 
alpha) 

30 minute background count for 

30 minute background count for 

date 
is 

is 

cpm 

cpm 
date 
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MINIMUM DETECTABLE CONCENTRATION CALCULATION - PAMS 
Sensldyne Personal Air Monitor Samples analyzed on Ludlum 43-10 Alpha Counter 

MDC = 2.71 3.29 -JWb 

nEFKTgTg 

_1_ J_ 
Tb Tb 

n'^iPKTs 

n = numberof sampling intervals 
E = fractional filter efficiency 
F = airlow rate through the sampler in crh^/min 
K = counting efficiency in cpm/pCi 
Ts = duration of sample collection in min 
Tg = gross counting time 
Tb = background Counting time 
Rn = net count rate in cpm 
Rb ~ background count rate in cpm 
C = concentration of radioactive material in the air in ^Ci/cm® 

N - 5 days of sampling minimum per week 
E = 1.0 37mm 0.8 fim MCE Filters 
F = 2.5x10^ cm^/min (or ml/min) 

2.5 liteis pw mlnuta x 1000 ml/l = 2500 ml/min 
K = 699300 

0.315 count/disintegration x 2.22 x 106 dis/pCi = 699300 q>in/)ia 
Ts = 480 min 

Based on a minimum of 8 hours per day 
Tg = 30 min 
Tb = 600 min 

Rb = 0.58 cpm. based on 3000 min background count on 9/16 - 9/20/02 

MDC = 2.71 3.29 

(5) (1.0) (2500) (699300) (480) (30) 

1 
(600) 

(2.24) (1.0) (2500) 
(30) 
60^300) (4S0) (30) 

= 2.98 X 10'^^ |iCi/ml (gross alpha weekly MDC) 
- 5.96 X 10"'® pCi/ml (gross alpha + 5, for Th-232) 
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MINIMUM DETECTABLE CONCENTRATION CALCULATION 
Sensidyne TRA High Volume Air Samples analyzed on Ludlum 43-10 Alpha Counter 

MDG = 2.71 329 
1 1 

Tb Tb 
n E F K Tg Tg n '"E F K T,cf ® ' * Workplace Appendix A (eqA.17) 

n = number of sampling Intervals 
E = fractional filter efficiency 
F = airtow rate through the sampler in cm^/min 
K = counting efRpiency in cpnrv/pCI 
T, = duration of sample collection in itiln 
Tg = gross counting time 
Tb = background counting time 
Rn = net count rate In cpm 
Rb = background count rate In cpm 
Of = count vs. sample conversion 

(this is not part of NUREG 1400, however, analysis volume must be taken into account) 

n = 5 days of sampling minimum per week 
E = 0.7 (refemed to as filter retention factor On air sampling form) 
F = 1.13x10® cfh®/mln (or ml/min) 

40 ff/rnm X 28.316 IllBrsm" x 1000 mW = 1.13 x 10* ml/mln 
K = 699300 

0.315 cxiunt/disintegration x 2.22 x 106 dis/tiCi = 699300 cpm/|iCi 
T, = 480 min 

Based on a minimum of 8 hours per day 
Tg = 30 mIn 
Tb = 600 mIn 
Cf = 0.035 

8" X10" original filter size = 80 inches^ 
0.3 Inch border Is covered by sampler plate and not sampled = 10.8 inches^ 
filter cutout = itr^ = (O.Q75'f (3.14) = 2.41 inches' 
actual sample area = 80 inches^ -10.8 inches^ = 69.2 Inches^ 
sample analyzed vs. sample collected ration = 2.41/69.2 = 0.035 

rb = 0.58 cpm, based on 3000 mIn background count on 9/16 - 9/20/02 

MDG = 2.71 + 3.29 ^(0.58) 1 • + 
(600) (30) 

(5) (0.7) (1.13E6) (699300) (0.035) (480) (30) (2.24) (0.7) (1.13E6) (699300) (0.035X480) (30) 

= 2.69 X 10''® pGI/ml (gross alpha weekly MDG) 
= 5.39 X 10"^® pGi/ml (gross alpha + 5, for Th-232) 
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SOIL SAMPLING PROCEDURE 

1.0 PURPOSE 

The purpose of this procedure Is to present protocol for collecting soil samples for the Site. 

2.0 SCOPE 

This procedure applies fo samples collected for radiological or geotechnical analysis. Soil samples may 
l3e collected Of potential backfill soils or other soils. The Field Team Leader will coordinate the sampiing 
efforts. 

3.0 REFERENCES 

U.S. Nuclear Regulatory Commission, NUREG/CR-584g, Manual for Conducting Radiological Surveys in 
Support of License Termination, June 1992. 

4.0 EQUIPMENT AND MATERIALS 

4.1 Equipment and Materials Management 

Downhole toois and samplers are cleaned in accordance with the Decontamination Procedure 
(SOP-347). 

Cuttings, fluids, sampies, and water are placed In 55-gallons drums, labeled, propei^ stored on-site, and 
disposed of In a manner that does not violate local, state or fsderal rules or regulations and in a manner 
that does not damage pubHc or private property. 

4.2 Sampling Equipment and Materials 

Equiprtient used for soil samplirig includes the following: 

Auger or other Coring Tool 
Shovel and Trowel 
Plastic Collection Bags 
Plastic Sheets (optionai) 
Sampling Tracking Form (Form SOP-214-1) 
Reid Logbook (SOP-215) 
Field Sample Screening Form (Form SOP-214-2 or holding samples) 
Pin Rags (for marking sample locations) 
Container (for coilectlng potentiaily contaminated waste generated during ttie sampling 
process ) (e.g., gloves, plastic sheets, etc.) 
Bucket (filled with clean rinse vyater) 
Bucket (for homogenizing samples) 
Stainless Steel Brush 
Moist Towelettes 
Paper Towels 
Latex Gloves 
Survey Instrument (for verifying clean sampling equipment and hands). 

Other equipment may be substituted, if necessary, because of availability of the items listed or the 
conditions encountered at the site. Substitute equipment shall be documented in the Field Logbook and 
approved by the Field Team Leader. 
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5.0 SAMPLING PLAN 

Selection of the sampling plan to characterize a soil is a function of the goals of the investigation, the 
variability of the parameters being measured, and the impact of the variability on the conclusions. 
Samples may be collected randomly or they may be collected from specific areas deliberately chosen to 
represent the range of conditions expected or unusual conditions of particular interest In general, 
randomly chosen samples are appropriate to assess overall site conditions. However, there may be 
instances where the significance of an observed condition Is of interest. The choice of method will, 
therefore, depend on the specific goals of the sampling activity. 

The procedure presents sampling methods based on random sampling. For the reasons stated above, 
variations to the rnethods provMed in this procedure may be requested by the Field Team Leader. Such 
variations shall be documented in the Reld Logbook by field personnel. 

6.0 ON-SITE STOCKPILE SOIL SAMPUNG 

The following are the steps to be followed for on-site stockpile soil sampting. 

6.1, Excavated soil may be stockpiled. Samples from the stockpiles may be analyzed. 

6.2. The soil may be stockpiled in piles varying from a few to several thousand cubic yards. Because 
of this potential variation in pile size, no single method for sampling or type of equipment can be 
prescribed that will work for every situation. The two basic methods that can be used for 
sampling stockpiles, core sampling method and lift sampling method, are described in paragraphs 
7.3 and 7.4, respectively. Both methods are based on the premise that in order for a sample to 
be representative of the pile, every particle in the pile must have an equal probability of being 
included in the sample. 

6.3 One of the methods, the core sampling method, assumes that the pile can be completely 
penetrated using a coring tool (i.e., sampling proira or drill rig). On conical shaped piles, the 
sarriple is to be taken approximately perpendicular to the surfece of the pile, midway between the 
peak and the base, to the center of the pile. On piles with flattened tops, the sample is to be 
taken perpendicular to the surface from the top to the bottom of the pile. 

6.4 The other stockpile sampling method, the lift sampling method, assumes tinat the pile can not be 
completely penetrated with a samplirrg tool, and therefore must be sampled either as the soil is 
placed in lifts onto the pile or before the soil is removed in lifts for use. The samples will, 
therefore, only be representative of the discrete layer of soil that is exposed to the sampling. 

6.5. With either sampling method, to identify the areas to be sampled, the pile shall always be faced 
looking north. For flat topped piles, divide the stockpile into art irnaginary grid with square or 
rectangular shaped sections approximately equal in area; the grids on flat tOF4>ed piles should be 
numbered from left to righL top to bottom. For conical shaped piles, divide the stockpile into an 
imaginary grid with pie shaped sections of equal areas; tite grids on conical shaped piles should 
be numbered in clockwise pattem. 

6.6. Determine the initial number of grids and samples as follows; 

Pile Size (cubic yards) Number of Grids Number of Lift Samples^ Number of Core Pile Size (cubic yards) 
Samples^ 

<50 3 3 3 
50 to 100 5 5 5 
101 to 500. 6 5 6 
500 to 1,000 7 5 7 
1,000 to 2,000 8 6 8 
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Pile Size (cubic yards) Number of Grids Number of Lift Samples^ Number of Core 
Samples^ 

2,000 to 4.000 9 6 9 
4,000 to 6,000 _ 10 7 10 
6,000 to 8.000 11 7 11 
8.000 to 10,000 13 8 13 
10,000 to 20,000 16 8 16 • 
20,000 to 40,000 20 10 20 
40,000 to 70,000 30 15 _ . 30 
70.000 to 100,000 36 15 36 
100,000 to —^ 36+ 15+ 36+ 

Notes: 
1 Take one sample from each grid randomly chosen. In order to choose die grids to be sampled 

randomly, use some tiiank sample Identification tags and number the tags from one (1) to (n), 
where (n) represents the number of grids in each pile. Put the tags into a sample bag, shake the 
bag and reach in and blindly select a tag. Continue selecting tags until the required number of 
grids are selected. The numbers will be chosen without replacement, that is, without returning 
the used number to the bag. The samples shall be taken from the grids that correspond to the 
randomly chosen numbers. An alternative method would be to use a computer generated 
random numbering system available In various spreadsheet programs (I.e., &cel). 

From the randomly chosen grids, take one composite sample for approximately every ten (10) 
feet of soil depth to obtain the required number of samples. For example: If a 98 cubic yard pile Is 
10 feet high, according to the above table, five (5) composite samples are required (1^., one for 
each grid). If an 11,000 cubic yard pile Is 30 feet deep, three composite samples, one composite 
sample at each ten feet of depth, will be taken firorti 5 of the grids and one composite sample will 
be taken from a sixth, randomly chosen grid. 

Add one sample for each additional 10,000 cubic yards. 

6.7 Take the sample and submit it to the laboratory for analysis. 

6.8. Sfatisticaliy test the results of the sample analyses to determine how much uniformity the 
samples show and whether more samples must be taken. 

6.9. If necessary, take additional samples and analyze. Continue to repeat steps 6.7 arid 6.8 until 
there are enough samples to characterize the pile. 

6.10. As directed by the Field Team Leader, identify materials suitable for backfill or other purpose 
for which the sampling was done. 

6.11. To compare the sample data with the desired criteria, calculate the average (X bar of all the 
samples) in the pile using: 

- = -2^ XI 
X 

6.12 If the average satisfies the desired criteria, the results can be further evaluated to determine 
whether the data provide a 95 percent confidence level that the true mean (p) meets the 
relevant criteria. The Reld Team Leader will consult with foe Project Coordinator to 
determine If this further evaluation is required. 
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7.0 IN-SrrU SOIL SAMPLING 

This section desmbes the methods for choosing sample locations and sampling methods. 

7.1 Sample Location Selection 

Appropriate in-atu soil sample locations are determined by the size and uniformity of the deposit being 
sampled, the sampling pattern depends upon the size of the area, the uniformity of the soil stratum 
being sampled, and the volume of soil that is being sampled. 

Sampting plans for particular purposes may specify a pre-established sampling frequency in tenns of the 
maximum volume of soil represented by a sample. If the soil being sampled is statistically homogerteous. 
then the locations for samples can be selected randomly over the area and thickness of the deposit. If 
the soil is not statistically homogeneous, then the area must be broken into sub-areas within which the 
soils are statistically homogeneous, and each area sampled separately. The issue of statistical 
homogeneity is resolved by comparing the range of variation of the property being judged to the 
acceptability criteria. For example, a deposit of sand and gravel may be statistically homogeneous when 
judged against a standard that the material not contain boulders and not be homogeneous when judged 
against a standard that no gravels be larger than one inch. 

Clearly, also, the number of samples required to resolve the second comparison may be larger than the 
number required to resolve the firsL The sampling frequencies given in the Sections 10.3 and 10.4 
(Stockpile Sampling) may be Used as a guide in estimating an initial number of samples, but the actual 
number required for a partiojlar purpose depends very strongly upon the requirements and materials 
being sampled. 

7.2 Prilling Procedure 

No drilling is planned. 

8.0 OPERATIONAL SUPPORT SAMPUNG 

Sampling may be required to support the excavation and restoration action. Thjs sampling may be 
performed in instonces when the Field Team Leader is interested in the significance of an observed 
variation or when looking for cursory information to provide operational guidance. The choice of the 
method will, therefore, depend on the specific goals of the sampling activity as determined by the Field 
Team Leader. This sampling is not a quality activity, and may be performed outside the requirements of 
this procedure. However, all deviations requested by the Field Team Leader must be documented in the 
Field Logbook by field personnel. 

The sampling technique for surface sampling, subsurface sampling, and stockpile sampling, as described 
in this procedure, shall be used when sampling In these instances. 

9.0 SAMPLE TRACKING 

To establish the documentation necessary to track the sample from the time of collection, the sample 
identification and Sample Tracking Forms must accompany samples that are sent to the laboratory. 

Ail potentially contaminated samples to be submitted to the laboratory will be screened for radiation in the 
field. Information obtained from this survey will be documented on the Sample Tracking Form (Fomi SOP 
214-1). Samples taken from potential borrow areas generally are not screened. 
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10.0 SAMPUNG METHODS 

10.1 Surface Soil Sampling 

10.1.1. If necessary, to minimize contamination, spread a clean sheet of plastic next to tfie area to be 
sampled; asserhbie the sampling equipment required. 

10.1.2. Enter the complete information on the Sample Tracking Form; 

• Sample Number 
• Sample Matrix 
• Sample Locabon 
• Purpose of Sample Collection 
• Include applicable comments regarding the sample, location, weather, conditions, or 

other factors that may be relevant 
• Collected by (your name) 

10.1.3. Mark the collection bag or prepare ttie identification tag for the sample. 

10.1.4 Collect the soil sample that are representative of the Mil in the area surveyed. Use a shovel 
or trowel to collect soil frorti the depth required. 

10.1.5 Remove rocks, sticks, and foreign objects greater than approximately one-quarter (1/4) inch. 

Stir and homc^enize the soil in a bucket as much as practicable. Using the hand trowel, 
randomly scoop the soil from the bucket Saving each of the scoops of material to collect the 
required sample size; return the other material to the sampling locations. 

10.1.6 Attach the identification tog to the sample bag if appropriate and place the bag in the sample 
container. 

10.1.7 Decontaminate the sampling equipment as required by Section 11. 

10.1.8 Return any location markers (such as pin flags) that, were rernoved in order to sample. Fill in 
all sampling holes to eliminate a possible tripping hazard. 

10.1.9 If specific data are not available, mark a pin flag vyith the sample identification number and 
place the flag at the center of the sampling location before leaving. 

10.2 Subsurface Sampling (Undisturbed Soils) 

10.2.1 If necessary, to minimize contamination, spread a clean sheet of plastic next to the area to be 
sampled; assemble the sampling equipment required. 

10.2.2 Enter the complete information on the Sample Tracking Form 
• Sample Number 
• Sample Matrix 
• Sample Location 
• Purpose of Sample Collection 
• include applicable comments regarding the sample, location, weather, conditions, or 

other toctors that may be relevant 
• Collected by (your name) 

10.2.3 Mark the collection bag or prepare the identification tog for the sample. 
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10.2.4 Sample the material using a hand core sampling tool or hammer driven split spoon sampler. 

Alternatively, an auger method may be used. 

Cut a hole, approximately six (6) inches in diameter, in the center of a plasbc sheet Center 
the sheet of plastic over the arisa to be sampled. Using an auger, drill through the hole in the 
plastic to the desired sampling depth; keep the auger turning until no more material comes 
up. The soil around the hole, on the plastic sheet, is fairly well mixed and representative of 
the infarval just drilled. 

if the soil sample is to be obtained from a particular depth (not a composite from surface to 
depth), and the material refuses to pass into the coring tool, the following sampling method 
will be performed. Drill through the hole in the plastic to the top of the desired sampling 
depth; keep the auger turning until no more material comes up. Remove the auger and 
sample the material using a hand core sampling tool or hammer driven spilt spoon sampler. 
The few inches of the sample obtained may constitute sidewail siough and should not be 
part Of the desired sample. The sampie(s) should be collected over six-inch intervals starting 
below the slough material. 

NOTE: If, due to the conditions of the sampling area, this method does not woric, an 
altemative method(s), approved by the Field Team Leader, may be used. Altemative 
riiethods, when used, will be documented by the field personnel in the Reld Logbook. 

10.2.5 Remove rocks, sticks, and foreign objects greater than approximately one-quarter (1/4) inch in 
diameter. 

NOTE: The removed rocks will be collected and submitted as a separate sample. 

10.2.6 Using a hand trowel, collect approximately one (1) quart of the augured soil in the plastic 
sample bag or jar. For core segments, place each 6-9 inch (nominally 5-7 inch) segment in 
the plastic sample bag or jar. 

10.2.7 Label the sample container. 

10.2.8 Retum unused material to the sampling hole and fill in the hole to eiirninate possible tripping 
hazard. 

10.2.9 Decontaminate the sampling equipment as required by Section 11. 

10.2.10 When required, mark a pin flag with the sample identification number and place the fiag at 
the center of the sampling location before leaving. 

10.3 Stockpile Sampling (Core Sampling Method) 

10.3.1 if necessary, to minimize contamination, spread a clean sheet of plastic next to the area to be 
sampled and assemble the sampling equipment required. 

10.3.2 Enter the complete information on the Sample Tracking Form: 
• Sample Number 
• Sample Matrix 
• Sample Location 
• Purpose of Sarhple Collection 
• Include applicable comments regarding the sample, location, weafaer, conditions, or 

other factors that may be relevant Identify the approximate size of the stockpile. (A 70 
cubic yard pile of soil is approximately ten feet high with a base diameter of 
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approximately 26 feat.) Include a brief description of the equiprhent used to obtain the 
sample (i.e., sub-soil sampler, drill rig, etc.). 

• Collected by (your name) 

10.3.3 Before sampling, determine the number of grids and samples as described in Section 6.8. 
Record the Information In the Field Logbook. 

10.3.4 Mark the collection bag or prepare the identification tags for the samples. 

10.3.5 Using an auger or other coring tool, take ihe required number of samples from the pile. A 
hollow stem auger will be used when discrete, rather than composite, samples are collected. 

10.3.6 Place the sample material in the sample bag and attach the identification tags. Place the 
sample bag in the container. 

10.3.7 Decontaminate the sampling equipment as required by Section 11. 

10.4 Stockpile Sampling (Lift Sampling Method) 

10.4.1 If necessary, to minimize contamination, spread a clean sheet of plastic next to the area to be 
sampled and assemble the sampling equipment required. 

10.4.2 Enter the complete information on the Sample Tracking Fomni: 

• Sample Number 
• Sample Matrix 
• Sample Location 
• Purpose of Sartiple Collection 
• Include applicable comments regarding the sample, location, weather, conditions, or 

other factors that may be relevant. Identify the approximate size of the stockpile. (A 70 
cubic yard pile of soil Is approximately ten feet high with a base diameter of 
approximately 26 feet.) Include a brief description of the equipment used to obtain the 
sample (i.e., sub-soil sampler, drill rig, etc.). 

• Collected by (your name) 

10.4.3 Before sampling, determine the number of grids and samples as described in Section 6.6. 
Record the information in the Reid Logbook. 

10.4.4 Mark the collection bag or prepare the identification tags for the samples. 

10.4.5 Using the appropriate sampling tool, take the required number of sample from the lift 
approximately perpendicular to the surface of the lift at the appropriate locations. Composite 
the sample through the entire lift thickness. 

10.4.6 Place the sample material in the sample bag and attach the identification tags. Place the 
sample bag in the container. 

10.4.7 Decontaminate the sampling equipment as required by Section 11. 

10.5 Soil Sarnple Size 

10.5.1 Samples collected for NUTRANL analysis used for EPA confirmation shall consist of a batch 
of five 20 milliliter bottles of soil. If split samples are to be obtained, approximately 1.5 liters 
shall be collected. Sample size requirements are detailed in Sample Preparation Procedure 
for Gamma Spectral Analysis (SOP-364). 
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11.0 EQUIPMENT CLEANING 

To avoid cross-contamination, the sampling equipment will be cleaned prior to and between samples. 
The following steps v^ll be followed to clean equipment. 

• Remove loose contamination by gently tapping/shaking the item. 

• Using the stainless sted brush or paper towels, remove material that did not dislodge. 

• If the item appears to be clean (i.e., no visible clinging soil), proceed to the next sampling area. 

• If the item does not appear tp be clean or if a survey with the appropriate instrument does not 
verify that it Is, scrub the Hem with water. While holding the item over the sampling location, rinse 
the item with water. 

• Dry Hie item with paper towels or repeat the scrubbing sequence as necessary. 

• Rinse gloved hands. Change gloves when changing sampling areas if a self^lsking indicates 
that contamination is present after rinsing. 

• Approximately one percent of the time, swipe the item as described in the Gamma Radiological 
Survey SOP (SOP-210). Submit the swipes to the laboratory for analysis to confirm the 
effectiveness of the da»ntamlnation protocol. (This step is necessary only when sampling soils 
where radiologic contamination Is suspected.) 

• Dispose of cleaning materials, plastic sheeting, and gloves as contaminated materials In 
accordance with instructions provided by the Field Team Leader. 

12.0 QUALITY CONTROL 

12.1 Quality Control Samples 

To evaluate the variance in the soil sampling protocol, field duplicates will be collected at specified 
intervals, these quality control (GO) samples will be identified and noted In the Reld Logbook. 

To validate the sampling protocol used for surface sampling, Initially one (1) area on every twenty (20) 
sub-grids sampled. 

For surface sampling, the duplicates shall be randomly selected and identified before sampling activities 
begin. The duplicate sample material will be collected using the next scoop full of material each time the 
initial sample is saved. 

For subsurface samples, one duplicate subsurface sample will be taken for every twenty (20) samples. 

For subsurface sampling, the duplicate will be collected from the representative augered material. 

For stockpiles, one duplicate will be taken for every twenty (20) stockpile samples, or one each day that 
stockpile sampling takes place, whichever is greater. 

The stockpile duplicate will be taken from the node of two grids. The duplicates will be randomly selected 
and identified before the sampling begins. 

The Field Team Leader will calculate the mean and the standard deviation for the samples analyzed, If 
the duplicate sample results are within three (3) standard deviations of the sample population, the 
sampling protocols can be considered acceptable. 
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If the Project Coordinator approves, the Field Team Leader can reduce the frequency of the QC duplicate 
sampling based on the results obtained. Changes shall be documented In the Field Logbook. 

12.2 Data Review 

Entries in the Field Logbook will conform to the Field Logbook Standard Operating Procedures. 

Daily, the Field Team Leader will review the Field Logbook, resolve any discrepancies that were noted by 
field personnel, and sign the book to Indicate the pages reviewed. If the Reld Team Leader recorded the 
discrepancy, the Quality Assurance Supervisor vrill review the Field LOgbook and resolve any 
discrepancies ttiat were noted. 

NOTE: Dlso-epancles relating to reported data will be brought to the attention of the Reld Team Leader. 

13.0 HEALTH AND SAFETY 

Personal protective equipment and clothing, as required by the Health and Safe^ Plan, will be used when 
collecting and handling contaminated soils. 

The site radiological conditions will be determined and documented before sampling begins. During the 
sampling process, the principles of As Low As Reasonably Achle>^le (ALARA) will be followed. 

14.0 RECORDS 

The following documents vyill be maintained as quality records: 

• Reld Logbooks 
• Sampling Tracking Forms 
• Results of all Calculations and Statistical Analyses Performed 
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FORM SOP-214-1 

SAMPLE TRACKING FORM 

Date; Page. of 

Sample 
Number 

Matrix (S/W) Location Collected For Comments Collected By 

Released by/company All samples listed above are hereby released except for: Date/Time 

Received by/Company Ail samples listed are hereby received except for; Date/Time 

Received by/Company Data for all samples listed above are hereby received except 

for: 

DatefTlme 

K:lPROJECT»60219374Un P[DgreM\RBdioiogicalWVIa(t(Plan«SaP-214-Sofl Samptingdoc 
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FORM SOP-214^2 

FIELD SAMPLE SCREENING FORM 

Sample Type: Sample ID Number: 

Oate: Time: 

Countnig Instrument: Sample Date: 

Reading Units; 

Signature of Technician: Date: 

Signature of Reviewer: Date: 
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RELD LOGBOOK PROCEDURE 

1.0 PURPOSE 

This procedure describes standard protDcoi for the use and control of the ReW Logbooks used during ttie 
Site remediation. 

2.0 SCOPE 

This procedure applies to field activities that are associated with the Site cleanup. 

3.0 REFERENCES 

None 

4.0 EQUIPMBrr AND MATERIALS 

Reid Logbook. 

Indelible pen or pencil. 

5.0 INSTRUCTIONS 

5.1 Reid Logbook Format 

5.1.1 Prior to entering the field, page numbers shall be assigned to the pages of the Reid 
Logbook. Pages shall include the date. Each Raid Team Leader and other field 
personnel taking measurements, observing tests, or performing other related work, will 
be issued a Reid Logbook. 

5.1.2 The first set of pages for a day will include the following items (in the order Indicated); 

• personnel on-site 
• contractor personnel on-site (names of employees for the companies represented) 
• others on-sHe (e.g., regulators, visitors) 
• weather 
• equlpitient used 
• equipment calibration 
• sketch of work area 
• summary of work. 

5.1.3 The remaining pages for a day will record the field activities and should include the 
following: 

• meetings (meeting attendees, person who called the meeting, time, location, 
decisions, and decision makers) 

• start and end tirne of activities, 
visits by others 
regulator - directed activities 
comments made by regulator, visitor, or other persons visiting Site 
weather and working conditions 
general description of work area. 

• sketch work areas and show significant relative locations, etc. 
• progression of work (e.g., faster or slower, reason fbr delays) 
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• description of equipment used, including generai name, brand name, rhodel number 
and, caiibration 

• description of amount of material excavated and levels of contamination observed (if 
known) 

5.2 Quality Control 

5.2.1 The Reld Team Leader, or his designee, will review field logbook for completeness, proper 
field note correction (single line strikeout), and content. 

5.2.2 Field logbooks will be audited at the discretion of the Project Quality Assurance Manager. 
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EXCAVATION PROCEDURE 

1. PURPOSE 

To provide a procedure for excavation for the Site. 

Z SCOPE 

This fwocedure vrill cover Site excavation activities, which are deemed quality critical by the Project 
Coordinator 

3. REFERENCES 

1992, NUREG/CR-5849, Manual for Conducting Radiological Surveys in Support of License Termination, 
Draft Report 

4. EQUIPMENT AND MATERIAL 

None 

5. INSTRUCTIONS 

5.1 Deiineatidn of extent 

5.1.1 Deiineate initial areas and depths. Areas and depths will extend slightly beyond estimated 
extent of impacted soil. Initial areal extent will be established using previously completed 
walkover gamma surveys, down-hole exploration and sampling information, 
supplemented with gamma survey data. 

5.1.2 Initial excavation limits to be within three Inches of the estimated bottom limit. 

5.2 Excavate delineated soil mass. 

5.3 Sairnplihg scheme 

5.3.1 Re-esteblish survey grid. 

5.3.1 Locate diagpnals across grid square. 

5.3.2 Survey the bottom of the excavation as described in SQP-210. 

5.4 Pre-Verification or Verification Sampling 

5.4.1 If ail measurements within a grid are less than the cleanup criteria limit, then grid is clean. 
No further excavation is required in this grid. 

5.4.2 If any measurernents within an excavation are greater than the action criteria lirtiit, then 
additional excavation is required. 

5.4.2.1 Proceed through sequence 5.2 through 5.4 again. 

5.4.2.2 Marie subareas around grid points that exceeded the action limit. 

5.4.2.2 Contact Field Team Leader for guidance of additional excavation. 
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5,5 Complellbn 

5.5.1 After grid has met criteria, give documentation of delineation, excavation, and sampling to 
Field Team Leader. 

5.5.2 Grid is available for Pre-Verification or Verification Suiye^ng. 

6. QUAUtY CONTROL 

6.1 Quality control for the excavation documentation will be in accordance with applicable SOPs. 
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VERIFICATION SURVEY PROCEDURE 

1.0 PURPOSE 

The purpose of this procedure Is to present protocol for conducting verification surveys at the excavations 
at the Site. 

2.0 SCOPE 

this procedure applies to all completed excavations that are done as a result of the excavation area 
being Identified as containing soil exceeding the cleanup criteria. 

3.0 REFERENCES 

SOP-210 - Gamma Radiological Survey 

4.0 EQUIPMENT AND MATERIALS 

None 

5.0 PROCEDURE 

5.1 Equipment and Materials 

Equipment used for verification survey may Include tiie following: 

5.1.1 Compass or theodolite 

5.1.2 Cloth or steel tape 

5.1.3 Stakes, survey flags, or spray paint 

5.2 Grid Layout 

5.2.1 A conflrmatlon/pre-verificatlon and verification survey may be conducted at remediated 
excavations. 

5.2.2 The grid size (10-meter X 10-meter or less) and locations used for the cpnflrmation/pre-
veriflcatipn surveys will be essentially Identical to those that will be established fer the 
verification survey. 

5.2.3 The diagonals across each grid square will be located. 

5.2.4 The location halfway between the grid comer and the center of the grid will be located 
(Basically, the center of the four Individual 5-meter X 5-meter quadrants.) 

5.3 Confirmatlon/Pra-verification Sampling 

5.3.1 Gamma field measurements will be made according to the procedures described for 
Gamma Radiological Surveys (SOP-210). 

5.3.2 When all measurements within a grid are believed to be less than the cleanup criteria 
limit, then grid Is considered dean and a confirmation sample can be collected. If any 
field measurements within an excavation are greater than the action criteria limit, then the 
Field Team Leader shall guide additional soil removal until the excavation measures 
below the cleanup criteria and a confirmation sample can be collected and analyzed. 
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5.3.3 Sample Collection 

5.3.3.1 The cohfirmation/pre-verification sample will be a composite sample made up of five 
subsamples obtained by dividing the 100 m^ area into four equal quadrants of 5-
meter X 5-meter. Four of the subsamples will be collected from the center of the 
individual 5-meter X 5-meter quadrants, while the fifth subsampie will be collected 
from the center of the 10 meter x 10 meter (or less) verification unit. 

5.3.3-2 The material from the five sample aliquOts will sifted through a 1/4" sieve to remove 
rocks, sticks, and other debris greater than 1/4" in size, then combined and 
homogenized in a stainless steel bowl. 

5.3.3.3 Following homogenization, a properly sized aliquot of the homogenized material will 
be placed in an appropriate sample containerfs); 20ml for NUTRANL sample analysis 
or 500-ml for high resolution gamma spectroscopy anaiysis. 

Note: Only one sample is being prepared for the cohfirrriation/pre-verification 
NUTRANL analyses, versus the analysis of five samples for verification sample 
analysis. 

5.3.4 Sample Anaiysis 

5.3.4.1 This sample will then be analyzed using NUTRANL or high resolution gamma 
spectroscopy analysis. 

5.3.4.2 If file composite sample anaiysis results indicate a combined Ra-226/Ra-228 
concentration of less than 7.1 pCi/g, AECOM wilJ contact the USEPA and request 
USEPA conduct the coiiection of a verification Sample. 

5.4 Verification Sampling 

A verification sample shall be collected once gamma surveying and fiie confirmation/pre-verification 
sampling indicates that the base of excavation area is less than 7.1 pCi/g. Verification sampling will 
be conducted by the USEPA for each verification area not to exceed 100 m^ (10 meter by 10 meter or 
less, square in shape or at least reasonably close). 

5.4.1 Sample Collection 

5.4.1.1 The verification sample will be comprised of a five point composite sample With 
individual sample aliquots collected from the diagonals and center point of the 
foughly 10 meter x 10 meter (or less) verification unit. 

5.4.1.2 Diagonals will be established through each comer and Intersecting at the center. 

5.4.1.3 A total of five sample aliquots will be collected from each verification unit; 

a. Four sample aliquots will be collected from the midpoint of each diagonal between a 
corner and the center. 

b. One sample aliquot will be collected from the center of each verification unit. 

c. Each sample aliquot volume should be at least 500-ml or of sufficient size to ensure 
there is enough rhaterial for a 500-ml sample following 1/4" screening. 
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5.4.1.4 The material from the five sample aliquots will sifted through a 1/4" sieve to remove 
rocks, sticks, and other debris greater than 1/4* in size, then combined and 
homogenized in a stainless steel bowl. 

5.4.1.5 Following homogenization, a properiy sized aliquot of the homogenized material will 
be placed in an appropriate sample container 100-ml for NUTRANL analysis (20ml 
for each of five NUTRANL sample containers), or 5G0-ml for high resolution gamma 
spectroscopy analysis. 

5.4.2 Verification Sample Analysis 

5.4.2.1 The five individual verification samples will then be analyzed using NUTRANL or a 
single sample utilizing high resolution gamma spectroscopy analysis. 

5.4.2.2 If verification sample analysis results indicate a combined Ra-226/Ra-228 
concenfration of less than 7.1 pCi/g, AECOM will provide to USEPA a "Notification of 
Successful Pre-Verification or Verification" form for the verification unit and request a 
final veri^ation sunrey or approval to backfill. 

5.4.2.3 Upon request by the USEPA, the verification sample will be shipped to the USEPA 
National Air and Radiation Environmental Laboratory for final high resolution gamma 
spectroscopy analysis. 

6.0 DOCUMENTATION 

6.1 A scale drawing of the survey area showing the locations and results of the gamma 
measurements will be created. 

6.2 The drawing and gamma measurements will be delivered to the USEPA with a Notice of 
Successful Verification arid a request for approval to backfill the excavation (Form SOP 223-1). 

7.0 QUAUTY CONTROL 

7.1 Quality control for the verification documentation will be in accordance with applicable SOPs. 

For each verification unit of 100 square meters or less (an area with dimensions of 10 meters by 10 
meters or less, square In shape or at least reasonably close): 

1. Once gamma surveying indicates that the base of excavations are likely less than 7.1 pCi/g, a 
verification sample shall be collected. 

2. The verification sample will be comprised of a 5 point composite sample with individual sample 
aliquots collected from the diagonals and center point of the roughly 10 meter x 10 meter (or 
less) verification unit. 

3. Diagonals Will be established through each comer and intersecting at the center. 

4. A total of five sample aliquots will be collected from each verification unit: 

a. Four sample aliquots will be collected from the midpoint of each diagonal between a 
corner and the center. 

b. One sample aliquot will be collected from the center of each verification unit 

c. Each sample aliquot vblurrie should be at least 500-ml or of sufficient size to ensure there 
is enough material for a 500-mi sample following 1/4" screening. 
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5. The material from the five sample allquots will sifted thnsugh a 1/4° sieve to remove rocks, sticks, 
and other debris greater than 1/4" in size, then combined and homogenized in a stainlesis steei 
bowl. 

6. fallowing homogenization, a properly sized aliquot of the homogenized material will be placed in 
an appropriate sample container: 100-ml for NUTRANL analysis (20ml for each of five NUTRANL 
sample containers), or 500-ml for high resolution gamma spectroscopy analysis. 

7. This verification sample will then be analyzed by AECOM using NUTRANL or high resoiution 
gamma spectroscopy analysis. 

8. If verification sample analysis results indicate a combined Ra-226/Ra-228 concentration of less 
than 7.1 pCi/g, AECOM will provide to U.S. EPA a "Notification of Successful Pre-Verification or 
Verifiraition" form for the verification unit and request a final verification survey or approval to 
backfill. 

9. AECOM will then ship the verification sampie to the U.S. EPA National Air and Radiation 
Environmental Laboratory for final high resolution gamma spectroscopy analysis. 
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FORM 223-1 
NOTIFIGATION OF SUCCESSFUL VERIFICATION SURVEY 

Area Identificatioh: 

Date of Verification Survey:. 

Time of Verification Survey .. .. arri/pm 

The above-described excavation was surveyed at the time and date indicated above. The survey 
indicated that all soils have been removed as required by the Site Removal Action Criteria. 

Documents pertaining to this survey are attached for review and approval by the USEPA. 

Signed:. ^ . . 

Date: - .. 

Print Name Steve Komder 

Print Title gepior Prpject Geochemiat 

AECOM 

The attached Verification Survey documents were reviewed by USEPA, Region 5 on 
. The results of this sun/ey indicate that the verification criteria as 

contained in the Administrative Settlement Agreernent and Order on Consent 

Authorization is hereby granted to cotrirnence backfill and restoration work at this excavation. 

Date ^ . 

Print Name . .. 

Print Title 

For USEPA Region 5 
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RADIOACTIVELY CONTAMINATED MATERIAL SHIPMENTS 

1.0 SCOPE 

1.1 Purpose 

To establish a procedure that will insure the safe and proper shipment of non-regulated radioactively 
aintaminated waste material in compliance with United States Environmental Protection Agency 
(USEPA), Nuclear Regulatory Commission (NRC), Department of Transportation (DOT) regulations 
as well as the Waste Acceptance Criteria of the disposal site. 

12 Applicability 

This procedure is applicable for shipments of radioactively contartiinated materials destined for 
disposal at either U.S. Ecology Idaho, Inc. in Grand View, Idaho; Waste Control Specialists, LLC in 
Andrews, Texas or EnergySolutions, LLC located in Clive, Utah. 

2.0 REFERENCES 

• 32 Illinois Administrative Code (lAC), Parts 310 and 340, Standards for Protection Against 
Radiation 

• 32 lAC, Part 400, Notices, Instructions and Reports to Workers; Inspections 
• 10 CFR Part 71.47 and 71.87 
• 10 CFR Part 71 Statements of Consideration 
. 49 CFR Parts 172, 173,174 and 177 
• 32 lAC, Part 341, Transportation of Radioactive Material 

3.0 DEFINtTIONS 

3.1 Definitions for transport are defined in 49 CFR §173 

3.2 Limited Quantity of Radioactive Material 

This is the quantity of radioactive material that does not exceed the materials package lirnits 
specified in 49 CFR 173.425 and which conforms with the requirements specified in 49 CFR 
173.421. 

4.0 REQUIREMENTS 

4.1 Prerequisites 

4.1.1 All shipping packages shall be inspected by the Project Coordinator or designee prior to 
loading to insure that the container's integrity is adequate and then inspected again after 
loading to insure that the packages have been loaded and closed in accordance with 
applicable procedures. 

4.1.2 For shipments of radioactively contarninated material for disposal, compliance with 
disposal site tecility criteria and specific state and federal license provisions applicable to 
the material shall be verified by Project Coordinator or designee. 

4.1.3 For packages of radioactively contaminated waste material intended for disposal, the 
Project Coordinator or designee shall verify that the pre-shl|»nent characterization 
process has been completed. 

4.2 Tools, Material, Equipment include the following 
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4.2.1 Packaging, labels and containers as applicable. 

4.3 PrecautionsA-imits 

4.3.1 Radioactive waste material that is to be shipped for disposal must be classified according 
to 32 lAC 340.1052 and meet the requirements of 32 lAC 340.1055 if it is going to be 
shipping as a hazardous material. 

4.3.2 The maxirhum permissible limits for removable contamination for a package are 
contained in 49 CFR 173.443 Table 9. Pursuant to 49 CFR 173.443(aX1). the values in 
die Table below assume a wipe efficiency of 10% (i.e., are the 49 CFR 173.443 Table 9 
values divided by 10). 

Table 1 - Non-Fixed External Radioactive Contamination Wipe Llrtiits for Packages 

Contaminant Bq/cm' uCi/cm^ Dpm/cm' 
Bete/gamma emitting nuclides; nuclides with T 1/2 <10 
days; natural uranium; natural thorium; U-235; U-238; Th-
232; Th-228; and th^230 when contained in ores or 
physical concentrates. 

0.4 10"° 22 

All other alpha emitting nuclides 0.04 10"° 2.2 

NOTE: In cases of packages transported as exclusive use shipments by rail or highway, the non-
fixed radioactive contamination must not exceed the above wipe limits at the beginning of 
transport, and, at any tithe during transport, must not exceed 10 times the above wipe limits 
(please refer to 49 CFR 173.443 for complete details on contamination control and eixciusive use 
shipments). 

4.3.3 The radiation levels at any point on the external surface of the package must not exceed 
200 millirem per hour (mrem/hr) and the Transport Index must not exceed ten. Packages 
transported as exclusive use by rail or highvyay may exceed these limits provided that the 
following conditions are met: 

Table 2 - External Surface Dose Rate Limits 

Open Vehicle Closed Vehicle 
Package 
Surface 

i 200 mrem/hr £ 1000 mrem/hr 

Vehicle ^ 10 mrem/hr at 2 meters from 
vertical planes 

£ 200 mrem/hr at any point on the outer surface 
of the vehicle 

£ 10 mrem/hr at 2 meters from vertical planes 

i 2 mrem/hr in cab 

4.4 Acceptance Criteria 

4.4.1 Radioactiveiy contamiriated material has been properly prepared, packaged, and loaded 
onto a Vehicle and is in proper condition for transport. 

4.4.2 All necessary forms, surveys, and manifests have been prepared and the "shipping 
papers" packet is complete. 

4.4.3 All necessary state and local authorities and material receivers have been properly 
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notified of the shipment. 

4.4.4 All necessary paperwork has been completed and signed, and a copy of the 'shipping 
papers' packet has been filed for project records. 

4.4.5 For radioactive waste shipments for disposal, confirmation of receipt at the disposal 
facility is acknowledged within 20 days of shiprnent or an investigation is initiated. 

5.0 PROCEDURE 

5.1 Verify that the intended consignee (receiver) of the materia) has a valid license to accept the 
type and quantity of radioactively contaminated material. 

"Ei 
Typically, groundwater samples, surface water samples, and environmental air ramples that are 
shipped offsite do not meet the regulatory definition of 'Radioactive Material' and, therefore, do not 
require radioactive material shipping paperwork. 

5.2 Determine the following infontiation for inclusion on the shipping manifests for each package in 
the intended shipment: 

5.2.1 Verify that the proper shipping name will be DOT Non-Regulated Material, Non-
Hazardous Soil 

5.2.2 Physical and chemical form of material. 

5.2.3 For each shipment of radioactively contaminated rnaterial, emergency response 
Information must be maintained during transportation and at facilities where hazardous 
materials are loaded for frarispprtation or otherwise handled during any phase of 
transportation. 

5.3 If the package of radioactively contaminated material is to be shipped for disposal, the following 
are additional required steps: 

5.3.1 Verify the waste material meets the relevant disposal facility's acceptance criteria. 

5.3.2 For shipments to US Ecology, use a Non-Hazardous Waste Manifest For shipments to 
WCS, use a Hazardous Waste Manifest (note: material is "non-regulated' but is required, 
per Texas regulations, to be shipped on a Uniforrn Hazardous Waste Manifest). Use 
EnergySolutions Radioactive Waste Shipment and Disposal Record forms 540 and 541 
as the manifest forms for all shipments of radioactive waste material going to 
EnergySolutions. 

5.3.3 The disposal site operator is required to acknowledge receipt of the shipment within 7 
days of arrival by retuming a signed copy of the first page of the shipping manifest to the 
shipper. 

5.3.4 Verify that the radioactive material has been properly prepared, packaged, marked, 
labeled, and loaded on the vehicle. 

5.3.5 Ensure that package radiatiori and contamination surveys have been performed and 
documented if applicable, and that package radiatbn and contamination levels are within 
the limits specified in Section 4.3. 

5.3.6 Ensure that the load on the vehicie has been properly strapped down and tarped so as to 
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sufficiently restrain from movement during normal transport. 

5.3.7 Contact the Project Coordinator, or his designee, for final inspection of the vehicle, cargo 
and paperwork. 

5.3.8 Insure that the carrier (vehicle operator) has ail the required shiprrient papers, and 
appropriate copies have been retained for the site flies. 

6.0 RECORDS/REPORTS/NOTIFICATIONS 

6.1 Shipping records shall be maintained by the Project Coordinator or designee. A complete 
shipment record packet includes copies of all completed and signed paperwork that 
accompanied the shipment 

6.2 Anyone who observes a deficiency In complying with this procedure shall notify Project 
Coordinator of his designee. 

7.0 ATTACHMENTS 

Attachment 1 Emergency Procedure Form 
Attachment 2 Evaluation Questionnaire Form 
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ATTACHMENT 1 
EMERGENCY PROCEDURE 

This vehicle contains soil or debris . which are contaminated with natural thorium. In the event of an 
accident involving spillage of radioactively contaminated material, the following actions are 
recommended, if appropriate: 

1. UFESAVtNq, ftESCUE AND n^FIGHTING 

This may be done with little fear towards the hazards from the material contaminated with thorium, if 
possible, avoid breathing dust and avoid swallowing it Thorium on the skin or ciotiiing is relatively 
harmless and simple washing methods will rerhove it. If you come into contact with the debris, please 
wait for advice fiforh health officials. To avoid Ingestion of thorium, do not eat drink, or smoke while near 
the spill. 

2. CONTACT THE LOCAL LAW ENFORCEMENT AGENCY 

Tell the police of the accident with spillage of °Non-regulated radioactively contaminated (thorium) 
material". Ask them to notify the state health department. Give them the location of the accident site and 
tell them of any injuries to persons. 

3. FILL OUT ATTACHED QUESTIONNAIRE 

Please obtain all of the information asked for on the attached form. You will need to relay this information 
to the carrier and the shipper. 

4. Telephone the Carrier and Shipper (call collect) 

a) The Trucking Cam'er is; . 
Telephone No.: " " 

b) The Shipper is: 
Telephone No, - . 

Read the completed questionnaire to whoever answers your calls. It may be necassary to read the 
questionnaire a second time for complete understanding. 

5. When help arrives please cooperate with all Civil Authorities and Carriers and Shipper's 
personnel who arrive at the scene. Follow their health safety instructions for checking possible 
contamination of your clothing or body. 

Please be assured that your exposure to this material will be relatively harmless, particulariy if 
you have followed these instructions. The health and safety personnel who will arrive will be glad 
to answer any questions you have about this matter 

Page 5 of 6 

K.-V»ROJECTSW0219374\ln PiDgtBSs(RadlologicaHWort( Plan\SOP-320-«dloeKah«_(T^_shlpm8nts_10-24-13.<toc 



AECOM 

ATTACHMENT2 
EVALUATION QUESTIONNAIRE 

1. Name of truck driver 

2. Name of trucking company 

3: Bill of lading number 

4. Destination of shipment 

5. Date and time of accident 

6. Place of accident 

7. Name of Police Department notified 

8. Phone Number of Police notified 

9. Is the driver injured? Others?. 

10. Is or vras there a fire? 

11. Is the truck road worthy?. 

12. Are containers off of the truck? How many?, 

13. Estimate ffie number of square feet of spilled material 

14. Has the spill been covered? 

15. Is the spill on the ground? .. Pavement? 
16. Is the spill in water? • Yes • No Lake? • Yes • No Stream? • Yes • No 
17. Is the spill near a building? • Yes • No Sewer? • Yes • No 

18. Is the accident place illuminated at night? ^ ... 

19. Other comments: 

20. Where can you be reached by phone? . 

a) Near the accident sits. 
b) Home or business phone 
c) Your name: 
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Operation of Ludlum Model 2221 Scaier/Ratemeter 
with Ludlum Model 44-10 2"x2" Nal Scintillation Probe 

1.0 SCOPE 

1.1 Purpose 

The Ludlum Model 2221 Scaier/Ratemeter with Ludlum Model 44-10 2'x2' Scintillation Probe is 
used to perform gamma radiological screening surveys over soli surteces. In addition to 
screening surveys, the instrument can collect integrated count rate data at^ed locations 

1.2 Applicability 

The Ludlum Model 2221 Scaier/Ratemeter with Ludlum Model 44-10 2''x2° Scintillation Probe is 
used to perform gamma radiological screening in accordance vnth SOP 210 'Gamma 
Radiological Screening Surveys". 

2.0 REFERENCES 

2.1 Ludlum Model 2221 Scaier/Ratemeter Operation Manual 

3.0 EQUIPMENT AND MATERIALS 

The following equipment may be used as part of the survey programs. Other equipment may be 
substituted if necessary because of availability of the items listed or the conditions encountered at 
the site. 

• Ludlum Model 2221 Scaler/Ratemeter 
• Ludlum Model 44-10 2"x2" Nal Scintillation Detector 
• NIST Traceable Radiation Check Source 

4.0 PROCEDURE 

4.1 Check for Current Calibration Sticker 

4.1.1 Survey Meter shall be calibrated within the last 12 months and be afflxed with a current 
calibration sticker. Meter shall be calibrated according to rnanufacturer's instructions with 
appropriate NIST traceable sources. 

42 Check Batteries 

4.2.1 Press the "BAT button 

4.2.2 The digital readout should read greater than '5.0*. Record result on "Daily Radiation 
Survey Instrument Function Check' form (see Atfochment 1). 

4.2.3 Replace 4 D batteries if needed before use. 

4.3 Verify Background 

4.3.1 Set control switch to "DIG RATE*. 

4.3.2 Go to an area away from ExcluSlori Zone or where radioactive contamination is not 
present Record result on "Daily Radiation Survey Instrument Function Check' form (see 
Attachment 1). 
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4.3.3 Site Specific background count rates shall be established for each instrument prior to 
Initiating excavation activities. 

4.3.4 Compare the observed count rate to the pre-established background count rate. 

4.3.5 Do not use the meter If the observed count rate varies greater than +/-10% from the pre-
established background count rate unless It can be established appropriately why 
background conditions have changed. 

4.4 Perform Meter Operation Check 

4.4.1 Set control switch to "SCALER" 

4.4.2 On the calibration sticker the operation check value will be noted and the survey 
ainfiguratlon required to perfomi the check. 

4.4.3 Place detector probe on top of the check srxirce holder. 

4.4.4 Press "Counf to collect a one minute Integrated count 

4.4.5 Record operational check reading indicated on the digital readout Record result on 
"Daily Radiation Survey Instrument Function Check* fbrrti (see Attachment 1). 

4.4.6 Observed reading should be within +/-10% of recorded operational check value. 

4.4.7 Do not use the meter if the operational check fall outside of the accepteble range 

4.6 Performing Radiation Surveys 

4.5.1 Set Control switch to "DIG RATP 

4.5.2 Hold the probe at a consistent height no further than 6 Inches away from surtece being 
surveyed 

4.5.3 Move the probe slowly over the surface being surveys at a rate of no more than 0.5 meter 
per second. 

4.5.4 Walk over survey area with spacing between passes not to exceed 1 meter. 

4.5.5 Record count rates, as needed. 

5.0 RECORDS/REPORTS/NOTIFICATIONS 

Refer to SOP-210 for docuntentatlbn required when performing Gamma Radioipgical 
Screening Surveys. 
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ATTACHMENT 1 

LUDLUM MODEL 2221 DAILY RADIATION SURVEY INSTRUMENTATION FUNCTION CHECK 

Instalment Serial Numlser 

Probe Model Number; ... 

Probe Serial Number 

Check Source ID Number 

Acceptable Source Count Rate (+/-10%); 

Acceptable Background Count Rate (+/-10%); 

Date Time Physical 
Check 

Battery 
Check 

Background 
Counts (CPM) 

Source 
Counts 
(CPM) 

Performed 
By (Initials) 
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SURVEYS FOR SURFACE CONTAMINATION AND 
RELEASE OF EQUIPMENT FOR UNRESTRICTED USE 

1.0 SCOPE 

1.1 Purpose 

This procedure provides the methods for the detection and measurement of radioactive contamination 
within the site areas, it provides the methods for evaluating contamination, and establishes the criteria for 
releasing equipment or materials out of the Exclusion Zone. These methods are to be used to minimize 
the spread of radioactive contamination. 

1.2 Applicability 

This procedure applies to surveys that are performed on building surfaces, vehicles, equipment, materials 
(herein referred to as equipment) at the site and to the site personnel, who are required to monitor arid 
release the equipment 

2.0 REFERENCES 

2.1 10 CFR Part 20 Standards for Protection Against Radiation 

2.2 U.S. Nuclear Regulatory Commission (USNRC) Regulatory Guide 1.86 

2.3 Health and Safety Plan for radiologically impacted soil removal. Rehabilitation Institute of 
Chicago 

2.4 NUREG CR5849 Manual for Conducting Radiological Surveys in Support of License Termination 

3.0 DEFINITIONS 

3.1 Beta-Gamma to Alpha Decay Ratio 

A thorium-232 decay series produces about 0.5 beta-gamma decays for every one alpha decay. This 
ratio allows the limits for alpha contamination to be Verified using beta-gamma survey instruments. 

3.2 Clean Area 

This term defines radiation conditions within a specified area. An area where the radiation levels and 
contamination levels are maintained below 2 mrem/hr and 33 dpm/100 cm^ alpha respectively. 
Contamination Surveys 

An assessment that may include, as appropriate, surveys for loose and fixed contamination through the 
use of direct frisks, large area viripes and smears, to locate and quantify the radioactive materiai present 

3.4 Exclusion Zone 

The area on one side of the Control Line that includes Contamination Control Areas, Radiation Areas, 
and Airborne Radioactivity Areas. 

3.5 Large Area Wipes (LAWs) 

Paper towels or muslin used to wipe large areas to identify the presence of loose contamination. 

3.6 Lower Limit of Detection (LLD) 
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The smallest amount of a radionuclide in a sample that will be detected with a probability of non-detection 
(Type 1 error) while accepting a probability of erroneously detecting that radionuclide in a blank ssmiple 
(Type II error). These probabilities are 0.05 (5% chance of Type I or II errors). See Attachment 5 ^ "LLP 
Calculation" sheet. 

3.7 Smears 

Typically 2 Inch disk type paper material. Smears are normally taken to identify and quantify loose 
contamination. 

3.8 Unrestricted Release 

Release of equipment or materials from the Exclusion Zone to any destination other than a ticensed 
faclRty. 

4.0 REQUIREMENTS 

4.1 Prerequisites 

4.1.1 Health Physics personnel shall ensure that all portable survey equipment used for this 
procedure are properly functioning and have a valid calibration sticker. 

4.1.2 The Health Physics Supervisor or designee shall ensure that all personnel who are 
required to perform this procedure are properly trained and understand this procedure. 

4.1.3 EquipmenL vehicles and areas should be free of visible dirt, mud or dust prior to performing 
a contamination survey. 

4.2 Tools, Material, Equipment 

4.2.1 The following counting equipment, or their equivalents, should be used for perfomiing 
contamination surveys on equipment and materials: 

• Personnel and Equipment Frisking: l.udlum Model 3 Survey Meter with attached 
pancake G-M probe 

• Alpha Smear Counting: Ludlum 2200 Scaler with attached Model 43-10 Alpha 
Scintillation Counter 

4.2.2 Survey Maps (or fists) should be produced for each applicable type of equipment. Sketches of 
building surfaces (wails, floors, etc.), identifying the surveyed grids, should be produced for 
each surveyed building. 

4.3 Precautions, Limits 

4.3.1 Direct and removable surveys should not be performed on wet surfaces for alpha 
contamination. Wet surfaces should be surveyed only for beta-gamma contamination. 
However, the Health Physics Supervisor shall make the final determination as to when a 
wet surface is to be surveyed. 

4.4 Acceptance Criteria 

4.4.1 Prior to unrestricted release from the Exclusion Zone, all vehicles, equipment and materials 
shall be surveyed for contamination. If contamination is found, then the Arehicle, 
equipment, or material should be decontaminated in order to be within the applicable 
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surfece contamination release limits per Attachment 3 and Attachment 6 (Beta-Gamma 
Survey of Truck Tves) shall be used as a guideline for meeting Department of 
Transportation (49CFR173.443) release criteria, when perfdnming surveys on wet 
surfaces. 

4.4.2 The release of items from dean areas within the Exclusion Zone will be controlled by 
specific criteria established on a case by case basis and approved by ^e Health Physics 
Supervisor. 

5.0 PROCEDURE 

5.1 Routine Surface Contamination Surveys 

5.1.1 Routine surveys shall be performed by trained personnel (typically by Health Physics 
Technidans), In accordance with this procedure and as scheduled by the Health Physics 
Supervisor. 

5.1.2 Routine contamination surveys are not required in the Exclusion Zone. 

5.1.3 Support Zone and Contamination Reduction Zone shaA be surveyed at least weekly to 
ensure that cross contamination is not occurring. The dean side Of the Contamination 
Reduction Zone should be surveyed each work day. 

5.1.4 Other surveys will be performed, as appropriate, to support Spedal Work Permits, the 
movement of equipment from radioactive material areas to clean areas, and to evaluate 
radiological conditions in specific work areas when directed by the Health Physics 
Supervisor. 

5.2 Support/ Contamination Reduction Zone^ Surface Contamination Surveys 

5.2.1 Survey techniques may employ the use of large area wipes, smears, or direct frisks as 
appropriate to the area being surveyed. 

5.2.2. Large area wipes may be used to assess floor areas for contamination. A sufticient 
number of large area wipes should be used to evaluate approximately 10% of the floor 
area being surveyed. 

5.2.3 If contamination is found with the large area wipes, a more detailed smear survey should 
be performed. 

5.2.4 Counter tops, office furniture, laboratory equipment, etc., should be included in the 
coritamination surveys. The area immediately on the dean side of the Control Line 
should be Included in the survey. 

5.2.5 Smears shall cover approximately 100 crti^ and should focus on areas with the highest 
potential for removable contaitilnation. The smears should be placed in an envelope that 
is labeled with a sequential number corresponding to the Smear Number on the 
Radiological Survey Data Sheet (see Attachment 1). 

5.2.6 The smears shal) be analyzed for alpha contamination. 
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5.3 Equipment- Surface Contamination Sunreys 

5.3.1 Equipment shall be surveyed for contamination by using large area wipes, smears and by 
direct frisk as appropriate. 

5.3.2 Take an appropriate number of smears to adequately assess the radiological conditions of 
the itenri being surveyed. 

5.3.3 A large area wipe rhay be used as an indication of the presence pf contamination. 

5.3.4 Srnears shall cover approximately 100 cm^ and should focus on areas with the highest 
potential for removable contamination. The smears should be placed in an envelope that 
is labeled with a sequential number corresponding to the Smear Number on the 
Radiological Survey Data Sheet (see Attachment 1). 

5.3.5 The smears shall be analyzed for alpha contamination. 

5.4 Unrestrit^ Release 

5.4.1 Materials, equipment and vehicles shall be surveyed for contamination prior to unrestricted 
release from the site, using large area wipes, srriears, and by direct frisk. 

5.4.2 Ail building surfaces, large concrete pieces, and other rnaterials having large, smooth 
surfeces shall be surveyed prior to unrestricted release. A sufficient number of large area 
wipes and/or smears shali'be takeri to adequately assess any contamination present 

5.4.3 All equipment intended for unrestricted release from contaminated areas shall be surveyed 
for removable and fixed contamination. A sufficient number of large area wipes and/or 
smears shall be taken to adequately assess any contamination present If rertiovable 
contamlnatlpn is within the release criteria, then perform a direct alpha frisk. Particular 
attention shouid be given to areas of the vehicle most likely to have become 
contaminated such as tire exterior surfaces, occupied areas, load areas, wheel wells, and 
the bottom of the equipment 

5.4.4 Vehicles intended for unrestricted release from contaminated areas shall be surveyed for 
removable contamination with large area wipes. If no contamination is found, take a 
confirmatory smear to document each large area wipe. If contamination is found, take ah 
appropriate number of smears to evaluate the removable contamination present If 
removable contamination is within the release criteria, then perfbmn a direct alpha frisk. 
Ail survey resliite must be documented. 

5.4.5 Vehicles intended for unrestricted release from clean areas in the Exclusion Zone shall be 
surveyed with large area wipes on accessible tire/track surfaces, with a direct frisk of 
tire/track surfaces, and with one smear each for two tires The results of the direct frisk 
and the large area wipes must indicate that the release criteria is met The smears shall 
be added to the survey documentation when the results becorne available, 

5.4.6 Large area wipes may be used as an indication of the presence of contamination. 

5.4.7 If no cpritamination is found with a large area wipe, a confirmatory smear shall be taken for 
documentation. 

5.4.8 If contamination is found with the large area wipe, a representative number of smears shall 
be taken to quantify the removable contamination present 
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5.4.9 Smears shall cover approximately 100 cm' and should focus on areas with the highest 
potential for removable contamination. The smears should be placed in an envelope that 
is labeled with a sequential number corresponding to the Smear Number on the 
Radiological Survey Data Sheet (see Attachment 1). 

5.4.10 The smears shall be transported to the Site Laboratory for analysis. 

5.4.11 Perform a direct frisk on ali materiai being surveyed for unrestricted release. 

5.4.12 Personal equipment and articles (radios, pens, paper, clipboards, etc.) can be surveyed 
with either the large area wipes or by direct frisk, as appropriate. 

NQIi 
Items that have irregular surfaces, such as radios, should be wiped and frisked. Itertis with relatively 
smbpih surfaces, such as paper, pens, etc., may be direct frisked only. 

5.5 Documentation of Results 

5.5.1 The smear counting resulte and data shall be documented on the Radiological Survey Data 
Sheet (see Attachment 1). The documentation of the release survey shall include a 
drawing of the Item to be released. 

5.5.2 The instructions for completion of the Radiological Survey Data Sheet are contained in 
Attachment 2. 

5.5.3 A request for equipment release form (Attachment 7) shall be initiated by the equipment 
owner to track the decontamination process. 

6.0 RECORDS/REPORTS/NOTIFICATIONS 

6.1 The Health Physics Supervisor and the Project Coordinator shall review and approve all 
completed survey forms required by this procedure, to comply with reference 2.5 above. 

6.2 The survey maps shall be uniquely numbered and retained by Health Physics for project filing. 
Singie item survey maps shall be attached to the survey results. 

7.0 ATTACHMENTS 

7.1 Attachment 1 - Radiological Survey Data Sheet (example) 

7.2 Attachment 2 - Radiological Survey Data Sheet Instructions 

7.3 Attachment 3 - Surface Contamination Release Limits 

7.4 Attachment 4 - Large Area Wipes on Truck Tires 

7.5 Attachment 5 - LLD Calculation 

7.6 Attachment 6 - Beta- Gamma survey of Truck Tires (wet surfaces) 

7.7 Attadiment 7 - Request For Equipment Release 
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Attachment 1 

RADIOLOGICAL SURVEY DATA SHEET 

Item 
Description 

00 Vehicle 198 Eauloment i Buildina Other 

Item 
Description 

Item 
Description 

Item 
Description 

R^erence YR IMO iDav litem iNo. jPerformed By: 
Alpha Survey Beta Survey 
Instrumentation Instrumentation 

Location Smear 
Number 

Alpha Activi^ Beta Gamma Direct 
(dpm/IOOcm^) , (CPM) 

Direct Removable Fixed 

. 

REMARKS 

Reviewed By: Late; 
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ATTACHMENT 2 

RADIOLOGICAL SURVEY DATA SHEET INSTRUCTIONS 

1. Select the appropriate survey category. 

2. Enter the purpose of the survey in the "ITEM DESCRIPTION" section. Be specific; 

• Vehicle survey for release from the site. 

• Tools and equipment for use in the clean area. 

• 3 WP support, include the S WP number. 

3. Enter the survey date. 

4. Enter the reference numtwr - Year, Month, Date. Item (Use coding for categories at the top of the 
fonn) and Number. 

5. Enter your signature In the "PERFORMED BY' section. 

6. Enter the inStrument(s), serial number(s), and background reading(s) for the survey instruments used 
for this survey. 

7. Enter the "LOCATION OF READING." Enter descriptions such as. the location and item being 
surveyed, vehicle number, smear location on vehicle, etc. 

8. Enter the number of the smear or large area wipe in the "SMEAR NUMBER' section. 

9. All data In the "ALPHA ACTIVITY" section is recorded in dpm/IOOcmz, except large area wipe data. 

• If equipment/material is directly frisked, the reading frOm the Ludlum Model 3 with pancake G-M 
probe is converted to dpm/100cm- by multiplying ccpm by a factor of 4 (Gross cpm - Background 
cpm X 4) and enter the result in the "DIRECT" column. If the Instalment response cannot be 
distinguished from background enter <200 dpm/IOOcm^. 

• The "REMOVABLE" column may contain the result from a smear or the result from a large area 
wipe. Smear results that are less than the LLD shall be recorded as less than the numerical LLD 
value for the instrument in use. As an example, if the LLD for the 65000 Is 3 dpm, then the result 
will should be recorded as <3 dpm/100cm^. All results should be rounded to the nearest whole 
number. Results from LAWs should be recorded as dpm vvithout regard to area, unless specific 
instructions are given to calculate the result per area, as in Attachment 4. Results that do not 
exceed background should be recorded as BKG (Background). 

• Fixed contamination is the difference between the direct frisk results and the removable 
contamination results. If no fixed contamination is detectable, enter N/A in the "FIXED" column. 

10. If a "BETA-GAMMA DIRECT" survey is performed, record the results as ccpm. 

11. In the "REMARKS* section, record any identifying data on counting equipment and any other 
iriforrtiation needed for explanation or interpretation of survey data. If large area wipes are induded In 
the removable contamination data without regard to area, note this In the "REMARKS" section. 
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ATTACHMENTS 

SURFACE CONTAMINATION RELEASE LIMITS 

Average^ Removable 
(dpm/100 cm®) 

Maximum Removable 
(dpm/100 cm®) 

Average' Fixed 
(dpm/100 cm®) 

Maximum Fixed 
(dpm/100 cm®) 

20 100 1,000 5,000 

Equivalent Beta-Gamma Measurements 

17 50 500 2.500 

a The contamination ievels may be averaged over one (1) square meter provided the maximum 
activity per any 100 cm^ area within the one (1) square meter is less than the maximum 
applicable release limit. 

b Beta-gamma release limits derived from the beta-gamma to alpha ratio. 

c Beta-gamma surveys are not riormally performed for release purposes. If alpha contarniriatlpn is 
verified to be within specified release limits, the alpha to beta-gamma ratio indicates tfiat the beta-
gamma is also within limits. 

Beta-gamma frisks may be used as appropriate to: 

Estirtiate contamination leveis prior to performing release surveys. 

Estimate levels of contamination present on equipment materials and work areas. 

The results of direct beta-gamma frisks should be quantified on survey records as CCPM (Corrected 
Counts Per Minute). 

Results that are less than 100 CCPM should be recorded on the survey record as <100 CCPM, 
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ATTACHMENT4 

LARGE AREA WIPES ON TRUCK TIRES 

Large area wipes are used to wipe an area of approximateiy 2000 cm^ on truck tires. The wipes are then 
frisked with a PAC-4G. 

Assuming that 50 cpm above background is readable, It can be assumed that 100 dpm is detectable on a 
wipe. If the area of the wipe requires two probe areas to cover the wipe, then It can. be assumed that we 
can assess with each measurement approximately half of the total area wiped, or-1000 cm^ or 
approximately 100 dpm/1000 cm^, which is equivalent to 10 dpm/100cm^ 

Frisk results on LAWs, from tmck tires, that are nondetectable may be recorded as <10 dpm/IOOcm® in 
the removable column of the survey report. 
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LLD=221 + 3.29 

TB 

.Tb) 

ATTACHMENT 5 

LLO CALCULATION 

, Tb^ 
:^Ts, 

Vyhere Cb Background Counts Per Minute 
Tb = Background Counting Time in minutes 
Ts = Sample Counting Time in minutes 

EXAMPLE: The background count rate for a given counter is 1.56 cpm over a 50 rninute counting 
time and samples are counted for 2 minutes. The counter has an efficiency of 40.3%. 

LLC = 221 + 3.29 

2 

LLD = 4.32 cpm 

I 50 A 2 j 

LLD = 4.32 com = 10.7 dom 
.403 
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ATTACHMENTS 

BCTA-GAMMA SURVEY OF TRUCK TIRES 

The Department of Transportation removable contamination limits in 49CFR 173.443 are 220 dpm alpha 
cbntamination and 2200 dpm beta contamination. The most restrictive is the aipha lirnit. If weather 
prevents surveying for alpha contamination, then beta-gamma surveys will have to be utilized. The alpha 
to beta ratio for the thorium chain is approximateiy 2:1. Using an alpha to beta ratio of 2, the beta 
equivalent activity for the alpha limit would equal 110 dpm. 110 dpm times the probe efficiency of 0.14 
cpm/dpm equals 15.7 cpm. 15.7 cpm above background is not discemable in the field. The diameter of a 
tnjck tire is 43 inches. The tread width is 9 inches. The surface area of a tnick tire equals 7843.8 cm^. 
Approximately 12 inches of tread is on the ground and not surveyable. This rmresents 3.5% of tfie 
surface area of the tire. The remaining 96.5% equals a surface area of 7569.5 cm^. The typical area of 
contact for a wipe is about 3.5 inches by 4 inches. This is equal to about 90 cm^. If the conservative area 
of 100 cm^ is used foe each cm^ of wipe is equal to 57.7 cm^ of tread area. The manufacturer lists the 
surface area of the probe fece as 15.5 cm^ The tread area survey under foe probe equals 894.4 cm^. 
to correct foe measured counts to an activity/I 00 cm^ the counts indicated on foe meter face must be 
muitiplied by 8.9. If 15.7 cpm/100 cm^ beta-gamma activity equals 220 dpm/100 cm^ alpha Contamination 
foen the measured cpm when surveying a wipe would equal 139 cpm. The manufacturer recommends 
limiting the background count rate to less than 300 cpm in order to see 100 cpm above background. Due 
to foe changing background conditions this value is being reduced to 200 cpm. Therefore, if background 
is 200 cpm or less and foe Wipe on a trud( tire reads less than 100 cpm above background the truck tire 
has less than 220 dpm/100 cm^ removable alpha contamination. 
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AtTACHMENTT 
REQUEST FOR EQUIPMENT RELEASE 

From; Date: 

TO: HEALTH PHYSICS SUPERVISOR 

1. Equipment Type and ID # 

2. Usage History (locations on site) 

3. Scheduled Date to Start Decontamination . 

4. HP Check for Survey Readiness: Technician Date. 

5. Equipment ready for survey • YES • NO 

Actions required 

6.Date and Time Ready for Survey_ 

7. Survey Date and Tirne 

Resuits: Pass Fail. 

8. Equipment Release Date ^ 

9.Approved for Release: HP Supervisor: Date: 

NOTE; On large earth moving equipment, substantial cleaning may be required prior to HP checking for 
survey readiness. Once vehicle has been checked and is ready for release survey, It may take as much 
as 24 hours from the time the survey is initiated until survey results are available. If fixed or removal is 
located, additional decontamination and surveys are required. 
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AECOM 

DECONTAMINATION 

1.0 SCOPE 

1.1 Purpose 

The purpose of this procedure is to provide instructions for the decohtarhiriation Of personnel and 
equipment. 

1.2 Applicability 

This procedure is applicable for all equipment and personnel that may become contaminated at the 
Parkview West site. 

2.0 REFERENCES 

10 CFR Parts 19 and 20 

U. S. Nuclear Regulatory Commission (USNRC) Regulatory Guide 1.86 

Health and Safety Plan, Parcel K and Parcel 21 Radiologically Irhpacted Soil Removal Action, Chicago. 
Illinois 

SOP-345 "Surveys for Surface Contamination and Release of Equipment for Unrestricted Use" 

3.0 DEFINITIONS 

3.1 Airpome Radioactivity Area 

This term defines radiation conditions within a specified area. An area where the average concentration 
of airborne radioactivity could allow an individual to exceed 12 DAC-hrs over a one week period. 

3.2 Clean Area 

This term defines radiation conditions within a specified area. An area where the radiation levels and 
contamination levels are maintained below 2 mrem/hr and 33 dpm/lOO crn^ alpha respectively. 

3.3 Contamination Control Area 

This term defines radiation conditions within a specified area. An area that may be contaminated to a 
level greater tiian a Clean Area. 

3.4 contamination Reduction Zone 

The area on one side of the Control Line where personnel can decontaminate, remove their personal 
protective clothing and equipment. 

3.5 Control Line 

The demarcation that separates a Clean Area from a Contamination Control Area. The control line is 
located in the personnel decon facility. 

Page 1 of 5 
Ki\PROJECTSVB0219374Un Pnog^ess\Ra^ltolq9lca^WoIk PlanlSOP-3474)Bcontamlnation 8-19-13.doc 



AECOM 

3.6 Craft Personnel 

Employees and contractors who physically perform the activities described on the SWP. 

3.7 Derived. Air Concentratipn-Hpur (DAC-hour) 

DAC-hour is the product of the concentration of radioactive material In air and the time of exposure to that 
radionuclide. 

3.8 Exclusion Zone 

The area on one side of the Control Line that includes Contaminatiori Control Areas, Radiation Areas, 
and Airborne Radioactivity Areas. 

3.9 Film Badge 

Similar to the TLD, it is used to measure radiation dose. 

3.10 Frisking 

A personal survey of an individual's clothing and exposed body performed to determine if contamination is 
present 

3.11 Protective Clothing 

Reusable or disposable coveralls, boots and gloves that provide a bam'er between contamination and 
personnel. 

3.12 Rad^tionArea 

This term defines radiation conditions within a specified area. An area where the whole body radiation 
level is greater than 5 mrem/hr. 

3.13 Special Work Permit (SWP) 

A document which describes the radiological conditions of the work area or task and delineates safety 
and radiation protection requirements to be followed in the work area or when performing the task. 

3.14 Support Zone 

The area on one side of the Conftol Line at the entrance to the Exclusion Zone. 

3.15 Optically Stimulated Luminescence Dosimeter (OSL) 

A device that measures radiation dose. 

4.0 REQUIREMENTS 

4.1 Prerequisites 

None. 

42 Tools, Material, Equiprnent 

4.2.1 Decontamination facility. 
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4.2.2 Soap, water, high pressure sptiay, scrub brushes and otiier material as necessary to 
decontaminate personnel and equipment. 

4.3 Precautions, Limits 

Decontamination of personnel with materiai other than soap and water will only be done when authorisd 
by the Site Manager! Health Physics Supervisor, or a medical doctor. 

4.4 Acceptance Criteria 

4.4.1 Personnel shall be free of contamination after decontamination. 

4.4.2 Materiai and equipment being decontaminated, for unrestricted release, shall meet the 
release limits established in Reference 2.4. 

5.0 PROCEDURE 

5.1 Personnel Decontamination 

5.1.1 Personnel who are contaminated to greater than 100 ccpm shall notify the health physics 
technician (HPT) assigned to the Control Line. 

5.1.2 The HPT shall resurvey the individual to determine the exact location of the contamination 
and document it on the Contaminated Personnel or Personal Effects Report (Attachment 
1). 

5.1.3 If the contamination is spotty, the HPT shall attempt to decontaminate the individual using 
swabs or soap and water. If the decontamination is successful, document the results on 
Attachment 1. 

a. If contamination Is determined to be In an individual's eyes, the eyes may be flushed, 
using an eye wash station. 

b. If contamination remains in the eyes after flushing or is determined to be in an 
individual's nose or ears, decontamination will be performed under the direction of 
the Health Physics Supervisor or qualified medical personnel. 

c. Cleansing methods for skin decontaminatbn, in order of harstmess are as follows: 
1. Lifting off with sticky taps 
2. Flushing with water 
3. Soap and cooi water 
4. Mild abrasive soap, soft brush, and vyater 
5. Detergent (soap powder) 
6. Mixture 50% powdered detergent arid 50% cornmeal 

5.1.4 If the contamination cannot be easily removed or the contamination is wide spread, the 
HPT shall escort the individual to the decontamination facility and notify the Health 
Physics Supervisor and the Site Manager. 

5.1.5 The contamination shall be removed by having the individual wash vrith so^ artd cool 
water several times, if necessary. The methods listed above may be used by the HPT. 

5.1.6 If the decontamination is successful, document the results on Attachment 1. 

5.1.7 If, after several attempts, the contamination is not successfully rethoved, notify the Health 
Physics Supervisor. 
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5.2 Tool Decontamination 

5.2.1 All tools being removed from the Exclusion Zone shall be checked by the HPT. 

5.2.2 Tools that are contaminated shall be decontaminated before they can be released from the 
Exclusion Zone. 

5.2.3 Tools shall be decontaminated by the users under the direction of the HPT. 

5.2.4 Tools can be decontaminated using scrub brushes and soap and vvater, wiping with damp 
rags or wipes, soaking in a decontamination solution, using abrasive materials ultrasonk: 
cleaners, or any other method approved by the HPT. 

5.2.5 All interior surfaces of the tools must be decontaminated as well prior to the tool being 
unconditionaily released. 

5.2.6 If the tool is decontaminated and released by the HPT, the survey results shall be 
documented on a Radiological Survey Data Sheet (SOP-345 - Attachment 1) 

5.2.7 If the tool cannot be decontaminated after several tries, then the tool shall be painted or 
sprayed with yellow paint to indicate that the item is radioactive material and kept in the 
Exclusion Zone. 

5.3 Equipment Decontamination 

5.3.1 Heavy equipment, such as backhoes, bulidozers, trucks, cranes, shall be washed with high 
pressure water spray prior to being surveyed by the HPT. 

5.3.2 The washing of heavy equipment shall be performed in an area designated by health 
physics. 

5.3.3 Once the equipment is washed, it will be surveyed by the HPT. The HPT will identify any 
areas on the equipment that need further decontamination and will make 
recommendations on how to further decontaminate. 

5.3.4 All surfaces of the equipment must be decontaminated and surveyed. This includes air 
intakes, air filters and any internal surface that is likely to be contaminated. 

5.3.5 Once the equipment has been sun/eyed and released by the HPT, the survey results shall 
be documented on a Radiological Survey Data Sheet (SOP-345 - Attachment 1). 

6.0 RECORDS/REPORTS/NOTIFICATIONS 

6.1 Release surveys and personnel decontaminations shall be documented on the appropriate form. 

6.2 Personal contaminations shall be reported to the Health Physics Supervisor and the Site 
Manager. 

7.0 ATTACHMENTS 

7.1 Attachment 1 Gontaminated Personnel or Personal Effects Report 
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ATTACHMENT 1 

CONTAMINATED PERSONNEL OR PERSONAL EFFECTS REPORT 

DATE OF INCIDENT TIME OF INCIDENT 
NAME BADGE NO. 
LOCATION OF INCIDENT (SPECIFIC AREA) 

DESCRIPTION 

DESCRIBE IN DETAIL ANATOMICAL LOCATION, CONTAMINANT, TYPE OF INJURY, OR 
CONTAMINATED ARTICLE 

DESCRIPTION DESCRIPTION DESCRIPTION DESCRIPTION 

CONTAMINATED 
ARTICLE OR AREA 

DECONTAMINATION 
AGENT USED 

iNSTRUhENT SURVEY RESULTS FINAL DsPOsmoN 
OF ARTICLES 

BEFORE AFTER 

WOUND COUNT /SMIN BKGD COUNT /SMIN SOURCE COUNT /SMIN 

SAFETY 
MEASURES 

PERTINENT SAFETY MEASURES IN EFFECT 
• YES GNO 

IF NO, EXPLAIN 

REMARKS 

EMPLOYEE SIGNATURE HEALTH PHYSICS SIGNATURE 
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SAMPLE PREPARATION PROCEDURE FOR NUTRANL ANALYSIS 

1.0 SCOPE 

1.1 Purpose 

The purpose of this procedure is to provide guidance for the preparation of samples for analysis of 
radioactive nuclides. This procedure applies specifically to samples prepared for NUTRANL analysis. 

1.2 Applicability 

This procedure applies to all soil-type environmental samples, including soil, rocks, concrete, and 
construction debris. 

2.0 REFERENCES 

2.1 10 CFR Part 20 Standards for Protection Against Radiation 

3.0 DEFlNTnONS 

None 

4.0 REQUIREMENTS 

4.1 Prerequisites 

NONE 

4.2 Tools. Materials, Equipment 

4.2.1 The following equiprhent is needed to perform this procedure: 

• 20 ml sample vials 
• Sieve of one-quarter inch mesh 
• Analytical balance 
• Marinelli beakers 
• Zip-lock bags 
• Labels 
• Paper towels 

4.3 Precautions, Limits 

4.3.1 Samples prepared for receipt at field laboratory for NUTRANL analyas are homogenized 
during sample collection prior to receipt at the field laboratory for analysis. No other physical 
preparation is performed at the laboratory for screening samples (NUTRANL analysis). Any 
corrections or analysis other than NUTRANL pulse height analysis shall be performed by an 
outside contract laboratory. This includes U. S. Environmental Protection Agency (USEPA) 
verification samples and quality control (QC) samples. 

4.3.2 All samples not known to be homogenous must be homogenized prior to analysis. 

4.3.3 NUTRANL analysis is designed and calibrated for analysis of low activity samp'es, specifically 
for documenting closure at less than the specified cleanup criteria. High activity samples may 
produce anomalous results due to algorithms in the NUTRANL programming. 
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4.4 Acceptance Criteria 

Proper preparation during sampie collection ensures ^at the samples submitted to the laboratory are 
representative of the material sampled and suitable for the required analysis. Acceptable samples will be 
homogeneous with regard to size of material; appearance with regard to color, moisture and soil type; 
shall not contain materials over the specified maximum gradation; and shall be free of extemal adhering 
soil or other materials. 

5.0 PROCEDURE 

5.1 All Samples 

5.1.1 All samples submitted for analysis must be logged in the chain of custody book. The fbHoyvhg 
information shall be recorded and shall be taken directly from the field chain of custody form 
or a copy of the chain of custody form must be filed in the chain of custody book. 

• Descriptioh or grid location 
• Purpose of sample which may include: 

- Activity screening 
- Pre-verlfication 
- Verification 
- Overburden 
- Imported fill 
- Calibration quality control check 

• Date and time of sampling 
• Originator of sample 
• Corresponding count rate from sunrey meter (optional) 

5.1.2 Ensure that outside of sample container is free ftom potential contamination, by wiping it clean 
with a paper towel. 

5.1.3 Place blank label on outside of container and record the sample ID, which is a unique 
sequential number used to identify individual samples. The unique sequential number, 
sampie ID, is obteined from project sampie log books. 

5.1.4 Weigh the sample on the analytical balance. Subtract the empty (tare) weight which is 
recorded on the side of each vial and record the net weight in grams on the latiel. 

5.1.5 Prepare the sampie in accordance with the requirements of the analysis requested. 

5.1.6 Samples will have already been homogenized and passed through a Y* indi me^ during 
sampling. It should not be necessary for any samples to be re-opened in the field laboratory. 
This will eliminate the potential for the field laboratory area to become cross-contaminated. 
This will also allow for ingrowth. Note will be made on the sample label each time the vial is 
opened. 

5.1.7 Verification samples received for the USEPA are also logged in the chain of custody book. 
Verification samples are prepared in the same manner as omers; however, they come in 
batches of five 20 ml vials. When samples are to be picked up by the USEPA, place each 
batch of five sub-samples in its own zip-lock bag. 
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5.2 Quality Control Samples 

5.2.1 QC Sarnples shall be placed into 500 ml Marinelll beakers prior to analysis. 

5.2.2 The technician obtaining the sample shall obtain a split sample into a 20 ml sample vial from 
the Marinelll beaker. This split is perforrned in the exclusion zone prior to submitting the 
sample for analysis. The split sample shall be labeled with the same description as the QC 
sample. The ^llt saifiple shall be homogeneous with regard to the remainder of the QC 
sample. 

5.2.3 The net weight of the Marinelli beaker shall be noted on the sample label attached to the 
beaker, the net weight Is obtained by subtracting the weight of the beaker (tare) from the 
total weight of the filled twaker. The tare (empty) weight of the Marinelli beaker is riscorded 
on the outside of each beaker. 

5.2.4 The outside laboratory performing analysis of the QC sample shall be responsible for all 
additional sample pi^aratlon, and requested analysis. This Includes moisture correction 
and/or daughter nuclide Ingrowth analysis. 

5.2.5 Analyze the split sarriple (20-ml vial) using the NUTRANL System and retain records for future 
comparison to gamma spectroscopy results. 

6.0 RECORDS/REPORTS/NOTinCATIONS 

6.1 Notify the laboratory technician when the samples are properly labeled and ready for analysis. 

6.2 Samples shall be retained until all evaluations have been completed and the sample Is no longer 
needed. Samples will not be discarded until written notice is received from USEPA. Samples 
may be transferred to a secure holding area off-site. 

6.3 Retain a paper copy of all sample analysis reports 

7.0 ATTACHMENTS 

None 
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DUST CONTROL PLAN 

1.0 PURPOSE 

The Dust Control Plan (Plan) describes methods AECOM and ite contractors will follow to conduct 
operations and maintain the work area within the subject site (Site) so as to minimize the creation and 
dispersion of dust. This Plan also contains corrective measures that will be used in the event visual dust 
is mated, air monitoring shows excessive particulates, or air sampling indicates limits have been 
exceeded. 

A primary concern during the excavation activities at the Site will t)e the generation of radioactive 
particulates from excavation and earth-moving equipment. Fugitive dust generation may be caused by a 
range of activities including excavation, loading, and transportation of excavated soils. Traffic on the Site 
also may cause resuspension of particulates. 

Dust control measures will be used throughout the excavation and restoration activities at the site, 
especially during excavation, backfilling, and grading activities. 

2.0 GUIDANCE 

Dust control will be performed in accordance with the Removal Action Work Plan (Work Plan), the Health 
and Safety Plan (HASP), and the Air Monitoring Procedure SOP-212. AECOM will perform site perimeter 
air monitoring in accordance witti the Air Monitoring Procedure SOP-212. 

3.0 IMPLEMENTATION 

AECOM will be responsible for implementing dust control procedures as required in this Plan, the HASP, 
and the Air Monitoring Procedure SOP-212. The Field Team Leader will be responsible for ensuring 
compliance with the dust contiol procedures at the excavation site. 

4.0 PRODUCTS 

Water will be used in connection with mechanical dust suppression. Chemical foamSi such as fire fighter 
foarn, may also be used if approved by USEPA If available, water will be obtained at the Site. If water 
cannot be obtained at the Site, temporary sources of water can be provided for (instruction activities 
from water tnjcks parked adjacent to the property or from portable plastic water tanks. Small (1,800 
gallon) water trucks equipped with several hundred feet of hose and a pump can be used to spray water. 
Also, Small pumps and hose can be used with the portable tanks to provide sufficient pressure and 
volume for dust control. In the event that a chemical foam is utilize a Material Safety Data Sheet (MSDS) 
will be forwarded to US EPA. 

5.0 EXECUTION 

Procedures to be follpwed to control dust may include traffic speed control, use of stockpiles, covering 
vehicles transporting bonow material and waste, and wind screens around excavation areas, these 
procedures will be utilized during excavation, restoration, transportation and associated materials 
handling activities. 

5.1 Traffic Speeds 

Traffic speeds will be maintained in accordance with applicable County, City, State and Federal 
regulations. The speed limit for traffic on the site will not be in excess of 15 miles per hour. 
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5.2 Use of Stockpiles 

Where possible, excavated contaminated materials will be loaded Into the transport containers the same 
day they are excavated. Any radiologically-impacted material stored on-site will be either in containers or 
in Supersacks if there is not sufficient material to mobilize a contairrer. Stockpiled clean material, 
Including excavated and borrow material, will be piled to minimize dust generation. Furttier, slopes of 
stodrpiled materials will be minimized in the prevailing wind direction. A 5:1 slope or flatter in the 
prevailing wind direction will be maintained whenever possible. Stockpiles will be constructed With their 
length perpendicular to the prevailing wind direction. 

Stockpiled material will be covered during periods of high wind or wriien work on a stockpile is not actively 
occurring, such as the end of the work day. Stockpiles will be covered with a geomembrane cover to 
minimize dust generation during excavation and restoration activities. Approved geomembrane covers 
are Griffblyn TX 1200 manufactured by REEF Industries, Inc., and Sani-Gover SO *S50 manufactured by 
Fluid Systems, Inc., or other equivalent 

5.3 Off-Site Transportation of Excavated Materiais 

Trucks used for transporting non-contaminated excavated or boiroW material will be equipped with truck 
bed covers (farps) to prevent the generation of dust from hauling. The tarps will be fastened down tightly 
to prevent materials from being blown out of the trucks. Empty trucks also will be tarped. 

Roll-off containers for transporting low-level radioactive materials, will be lined with plastic or suitable 
leakprOOf liner and be equipped with full covers. The covers will t)e securely fastened to the containers 
before leaving the excavation area. 

Tnicks and other heavy equipririent Will be cleaned to remove mud, soil, and loose dust prior to leaving an 
excavation area. This cleaning will fadude the truck tires. Dirt that is tracked onto paved streets will be 
swept and added to stockpiles at the excavation area. 

5.4 Use of Water as a Dust Suppressant 

Water will be applied during the course of excavation and restoration activities as directed by the Field 
Team Leader to prevent, mitigate, or reduce dust resulting from excavation activities. Water will be 
applied When: 

• wind or vehicular traffic may cause visible dust generation; 

• exposed surfaces of material stockpiles are potentially dry and wind or handling activities may 
cause dust generation; 

• dust generation is possible during excavation activities on the site; 

• hauling of excavated or bon-oW material may cause visible dust generation in tmck beds; or 

• dust generation is possible during placement of materials In stockpiles or fill areas. 

A water truck or pump and storage tank assembly will apply water to the exposed ground surfaces via 
hoses, pumps, nozzles and other appurtenances as required. The truck or pump/tank assembly also will 
apply water to conti'ol dust generation from exposed surfaces of material stockpiles, excavation activities, 
and hauling or excavation of borrow material. 

Water will be applied In sufficient quantity to prevent generation of dust, but not so as to cause the 
movement of wat^ beyond site bourularies, ponding, or the disruption of other project site areas. 
Because the soils will absorb the vrater, watering is not expected to generate runoff. The Field Team 
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Leader will monitor the excavation and restoration activities to make sure that enough water is used to 
adequately control dust, but that not too much water is used so as to create runoff. 

5.5 Cdrrectlve Measures 

If visual dust is created at a location during the excavation and testoration activities, or if air monitoring 
shows excessive particulates, the following corrective measures will be evaluated and applied as 
appropriate. 

1. Increased wetting of surface areas. 
2. Covering additional source areas. 
3. Modifying future excavations and stockpiles to decrease the source areas. 
4. Halting dust-creating activities until winds moderate. 
5. Modify work activities. 

If ovenwatering creates runoff into undisturbed areas, the water vvill be removed as practical, and the area 
radiologicaily surveyed. If radioactivity above the action level is found, the area will be cleaned by 
removing the contarhinated materials, or by other approjfmate means. Future occurences will be 
prevented by more carefully controlling the amount of water applied by constructing earth berms around 
the area to retain the water, or by using a method of dust control other than water. 
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EMERGENCY CONTINGENCY PLAN 

1.0 SCOPE OF PLAN 

The purpose of the Emergency Contingency Plan (ECP) Is to provide guidance and direction In the event 
of an unanticipated exposure of an Individual to ha^rdous substances or hazardous conditions related to 
the excavation and restoration activitl^ at the Site. 

Personnel assigned to this project will be required to review thoroughly the contents of this ECP and to 
strictly adhere to the policies and procedures provided herein. 

2.0 BIIERGENCY AND EVACUATION PLAN 

2.1 Emergericy Coordination 

The Reld Team Leader vnll coordinate emergency response at the Site, in the event of an emergency, 
the Field Team Leader vdll Immediately notify the AECOM Project Manager. The AECOM Project 
Manager wiU be responsible for notifying the proper response agencies listed In Figure 1, Emergency 
Phone Numbers. Emergency response procedures, Instructions tor emergency response to Injuries and 
evacuation plans will be reviewed at safety briefings. 

2.2 Emergency Services Contacts 

Before field activities commence, the Field Team Leader will intorm the appropriate emergency contacts 
about the nature and duration of work expected at the Site and the type of contaminante and possible 
health or safety effects or emergencies Involving these contaminants. 

All hospital treatment should be provided via the 911 Emergency Medical System, with the Chicago Fire 
Department providing ambulance service. Emergency services can be provided by Northwestern 
Memorial Hospital located within one-half mile of the Site. The location and possible route to the hospital 
from the She, Including narrative directions, are shown on Figure 2. 

The emergency telephone numbers listed In Figure 1 will be distributed to the Field Team Leader. 
Emergency numbers vyiji be reviewed every three months by the AECOM Project Manager and revised, 
as necessary. The AECOM Project Manager will date and sign new revisions. The Field Team Leader will 
record the date of the revised telephone number list In his dally log book. Upon revision, the figure will be 
submitted to the USEPA and the City. 

2.3 Implementation 

The Reld Team Leader will Implement the emergency action procedures whenever conditions at the Site 
Warrant such action. The Reld Team Leader will be responsible tor coordinating the evacuation, 
emergency treatment and emergency transport of she personnel, as necessary, and Informing the 
apprppriate coordinating management staff. The following conditions may require Implementation of 
emergency action procedures: 

• Fire or explosion on-site. 

• Serious personal Injury. 

• Release of radioactivity exceeding one Annual Umh of Intake (ALI) as defined in 32 lAC 340.1220 
in a 24-hour period. 

• Release of hazardous materials, Including gases or vapors, at elevated levels. 

• Unsafe working conditions, such as Inclement weather (tornado, hall, etc.). 
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2.4 Fire or Explosion 

If fire or explosion takes place, emergency steps shall include: 1) evacuation Of work area: and 2) 
notification of local fire department and other appropriate emergency response groups listed on Figure 1, 
as necessary (e.g., if a spill occurs, the emergency spill hotline will be notified). 

2.5 Personal Injury 

Actions to be taken in the event of personal injury are described in the Health and Safety Plan, Section 
4.3.4, Emergency Medical Treatment 

2.6 Evacuation Plan 

All project personnel vyi|l evacuate the area under the direction of the Field Team Leader. Evacuation 
from the affected area will be Initiated by sounding an alarm, such as an air-hom, megaphone or other 
form of notification. 

A coordinated evacuation will be conducted witii all project personnel using the most direct upwind route, 
avoiding the point of emergency. 

All project personnel involved in the evacuation will immediately move to the Decontarriinatnn/Transition 
area and will remain there awaiting further instructions from the Reld Team Leader. 

Personal Protective Equipment will be used at all times by the project personnel during the evacuation 
procedures. 

2.7 Accident and Incident Reporting 

All accidents, injuries and incidents shall be reported to the Field Team Leader. An Accident/Injury Form 
will be completed by the Field Team Leader, as described in the HASP, Section 4.4, Accident and 
Incident Reporting. 
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FIGURE 1 
EMERGENCY PHONE NUMBERS 

Police Department 911 
Fire Department. " 911 
Ambulanra 911 
Hospital 
Address 
Phone 

Northwestern Memorial Hospital 
250 E. Superior 
(312) 908-2000 (Ask for ER) 

Poison Control Center (800)732-2200 
USEPA Region 5 
24-hour5 Emergency Number 

(312) 353-2318 

AECOM Proj^ Coordinator 
Steven Kpmder 

847-279-2448 (work) 
847-343-S007 (mobile) 

AECOM Projecf Manager 
Steven Kpmder 

847-279-2448 (work) 
847-343-6007 (mobile) 

AECOM Held Team Leader 
Brian Schmidt 

847-778-6727 (mobile) 

SECONDARY EMERGENCY NUMBERS 

The AECOM Proiect Manager will evaluate when these agencies should be notified. 
National Response Hotline (800)424-6802 
Illinois Em^gehcv Management Agency (217)782-7860 
Illinois Environmental Protection Agency 
^ergency Response Duty Officer 

(217) 782-7860 or 
(217) 782-3657, lEPA ERU 
during normal working hours. 

Illinois Dieirartmenf of Nuclear Safety 
(IDNS) Emergency Number 

(217) 785-0600 
(24 hour Radiologic Assistance) 
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FIGURE 2 
HOSPITAL LOCATION AND DIRECTIONS 

Northwestern Memorial Hospital 
250 E Superior Street 

Chicago, IL 60611 

; 

iiiw-STy 

^ J*: lassB 

Directions: 

1. Start at 500 N LAKE SHORE DR, CHICAGO going toward N MCCLURG CT go 0.1 mi 
2. Turn Right on N MCCLURG CT go 0.2 mi 
3. Turn Left on E HURON ST go 0.3 ml 
4. Turn Right on N ST CLAIR ST go 0.1 mi 
5. Turn Right on E SUPERIOR ST go 0.1 mi 
4. Arrive at 250 E SUPERIOR ST. CHICAGO, on the left 
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TRANSPORTATION AND LOGISTICS PLAN 

Material exceeding 7.1 pCi/g will be generally be directly loaded into containers for shipment and off-site 
disposal. Containerized material may be stored staged on-site until such time as adequate material is 
acCumuiated for shipment. In the event that super-sacks are used, tarps and/or plastic may be placed 
both beneath and atiove the sacks as necessary to minimize water hrfiltration. 

At present, it is anticipated that radiotogically contaminated materials encountered above the USEPA 
cleanup value will be sent to either the US Ecology disposal facility in Grand View, Idaho or 
EnergySolutions located in Olive, Utah. Manifesting, shipping and placarding (if applicabie) will be 
perfomned in accordance with Department of Transportation (DOT) regulations for shipping radiologlcalty 
contaminated material based on the activity of the waste materials. Prior to Initiating transportation, 
USEPA notification in writing of the shipment including; (1) the name and iocatidn of the fadlrty to which 
the radiolpgically contaminate materials will be shipped; (2) information that notification was given to the 
receivirtg state; (3) the type and quantity of the radiologicaily contaminate material to be shippe; (4) the 
expected schedule for the shipment of the radiologicaily contaminate materiai; and (5) the method of 
transportation. 
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VERIFICATION SAMPLING PLAN 

1.0 INTRODUCTION 

1.1 Purpose 

This Verification Sampling Plan (Plan) describes the sampling actlvitjes and analytical methods that will 
be used to demonstrate the subject site meets the cleanup criteria. By following the protocol included in 
this plan, the USEPA will demonstrate the Site meets the cleanup criteria described in Section V.2.d of 
the Unilateral Administrative Order (UAO). 

1.2 Scope 

The verification survey will be conducted as excavation activities are completed at a Site. The purpose is 
to demonstrate the soils have been excavated to meet the cleanup criteria described in the UAO. 
Averaging over areas up to 100 square meters is allowed, but only after reasonable efforts have been 
made to achieve levels As Low As Reasonably Achievable (ALARA). (Reference SOP-223 "Verification 
Survey Procedure"). 

1.3 Contaminants of Concern 

The verification program Includes testing for specific constituents which are indicative of tfie contaminants 
of concern. Constituents of concern that may be encountered on the Site are the entire U-238 and Th'^232 
decay series; however, measurements will only be made for total radium (Ra-226 and Ra-228). 

1.4 References 

The following references have been used in developing this Plan: 

• Administrative Order by Consent, USEPA, 1996; 

• 32 lAC 332.150(b) - Soil Radioactivity and Exposure Rate Criteria; 

• DOE Order 5480.11 and 10 CFR 20 - Surface Contamination and Exposures (ALAFtA); and 

• NUREG/CR 5849 "Manual for Conducting Radiological Surveys in Support of License 
Termination" Draft June 92. 

Standard Operating Procedures (SOPs) used during the verification sampling are included in the 
Standard Operating Procedures - Appendix D. 

2.0 EXCAVATION CONTROL 

2.1 Gamma Survey 

A gamma survey will be done after the excavation is thought to be complete. The survey will comprise 
verificatiori testing of the excavation. 

Gamma measurements will be made over the entirety of the excavation. The procedure and 
instrumentation used will be 2 x 2 Nai detectors. This procedure provides a gamma measurement survey 
over an area of approximately orie-square-meter. The gamma measurements will be collected over the 
entire area Of tiie excavation to determine the concentration of radium reitiainhig. 

If the gamma survey indicates areas where the measured radium concentration exceeds the cleanup 
criteria of 5 pCi/g radium (1^-226 and Ra-228) above background, additional material will be removed 
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until the measured radium concentration is less than 5 pCI/g above background. Exceptions may be 
made to this operatiohai criterion with USEPA concurrence. 

in addition to the gamma survey, AECOM will obtain samples for laboratory testing to measure the total 
radium concentration of soils. Such testing may be used to resolve ambiguous gamma survey 
measurements, to establish or verify gamma/radium corralations. or to provide additional data to verify 
that the cleanup criteria have been met at the excavation. At least one composite soil sample will be 
taken for laboratory analysis from each excavation. The samples will be taken In accordance with the soil 
sampling procedure in SdP-214, and tested for radium (Ra-226 and Ra-228). Apparently clean material 
below the radiologically-impacted soil may be excavated to facilitate verification. This material will require 
sampling as overburden if it is to be managed as clean soil for backrill. 

2.1.1 Gamma Survey Procedure 

The gamma survey will be performed according to the Gamma Survey Standard Operating Procedure 
(SOP-210). 

2.1.2 Documentation 

The Verification Gamma Survey drawing described above will be used to document the readings obtained 
during the gamma survey. The drawing also will contain information pertaining to background gamma 
radiation levels and instrument calibration. 

2.1.3 Quality Control 

The gamma survey will be perfomned by trained Individuals who have sufficient skill to obtain accurate 
and cionsistent information. All infomnation obtained during gamma surveys will be reviewed by the Field 
Team Leader for accuracy and consistency. 

All field equipment will be calibrated either in accordance with NUREQ/CR 5849 "Manual for Conducting 
Radiological Surveys in Support of License Termination" Draft June 1992 or with industry-recognized 
protcpcols. Instmment response background and check source tests Wili be performed and recorded daily 
to ensure instrument operations are within the established acceptable range. 

At least 5 percent of the survey area will be resurveyed. Readings from the initial survey will be compared 
to those readings obtained during the quality control (QC) survey to identify instrument malfunctions or 
reading/document errors. 

3.0 DECONTAMiNATION 

All discarded materials, waste materials, and otter field equipment and supplies shall be handled in such 
a way to prevent the potential spread of contamination during excavation and restoration activities. 
Discarded items that have contacted contaminated materials will be containerized and stored for disposal 
at the approved disposal facility. Non-contaminated items to be discarded will be collected for disposal as 
hoh-ha^rdous waste. Personnel and sampling equipment decontamination are described in the 
Decontamination Procedure included as SOP 347. 
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Appendix E 

Specifications 

Section 01010 Summary of Work 
Section 01020 Construction Health and Safety 
Section 02010 Demolition and Debris Removal 
Section 02200 Contaminated Material Loadout and Earthwork 
Section 02840 Site Utilities 
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SECTION 01010 

SUMMARY OF WORK 

PARTI-GENERAL 

1.1 Descrfptioh of the Project 

This project directed by the United States Environmental Protection Agency Region 5 (USEPA) is at a 
location designated by the USEPA as related to the Lindsay Light II Site in Chicago, Illinois. The work 
covered by these specifications includes the following. 

A. Site Description 

Radioactive materials in concentrations above background have been found within the 
Streeterville area in the City of Chicago. The presumptive soume of these materials is the Lindsay 
Light Company in Chicago. 

The Site is defined as the property bounded by East Grand Avenue to the north and a public aliey 
which can be access from North St Clair Street Chicago, Illinois. Final definition of the limits of 
soil excavation and restoration will be the responsibility of the Respondents and their consultants 
and contractors. 

B. Project Description 

1. Work for the cleanup of the Site will be excavation and removal of impacted soil. 

2. Site preparation includes all of the work which must be done before any excavation and 
restoration can begin. Some of the work, such as determining background air quality and 
background radiation, will be common to the entire Site. Other work, such as verifying the 
extent of contemination and documenting existing physical conditions, will be area-specific. 

a. Access Agreements. Discussions conceming access will begin promptly upon apprbvai 
notice from the USEPA. Every effort will be made to keep the property owner and the 
USEPA informed of any changes to the work and to the schedule. 

b. Permits. Under Superfond, the Site developer is exempt from obtaining permits from the 
City of Chicago and Cook County for remediation removal activities conducted on-site, 
but must obtain permits for portions of the work accomplished off-site. Some permits, 
particularty those issued by the Department of Transportation to commercial earners to 
transport the excavated soils and debris over public streets, will not be sought and, 
ttierefore, are not addressed in this Plan. The Site developer will contract ortly vylfh 
transportation companies qualified and licensed to carry such materials. 

c. Background Air Monitoiino. Unless othervyise waived by the USEPA, monitoring and 
analyses to be conducted prior to beginning excavation at the Site will provide adequate 
data to determine a background air quality which can be used for the Site. A description 
of the air monitoring that will be done is inciuded in the Air Monitoring Plan for the Site 
including the proposed location for the background Sample. 

d. Site Survev. If one is not already available, prior to work at the Site a current site survey 
will be prepared by a licensed surveyor. 
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e. Soil Sampling. Soil sampling is described In the Soil Sampling Plan (SOP-214). 
Background gamma values are developed in accordance with Gamma Radiological 
Surveys (SOP-210). 

f. UtHBes. For the Site, "utilities" will include, but not be limited to, natural gas, drinking 
water, waste water, communications, electrical power distribution, and storm water 
collection systems. The locations of all utilities will be determined, field located and 
shovyn on all maps and drawings for the properties. Ail work to replace, repair or backfill 
utilities shall be done as required by the appropriate utility company or agency. 

g. Buildlnos. No buildings are present within the areas proposed to be excavated. 

3. Excavation and restoration work includes removing any structures, facilities^ landscaping or 
other appurtenances as necessary, excavating contaminated soils, cleaning contaminated 
buildings, teciiities, structures, utilities and appurtenances, verifying that radioactivity greater 
than the cleanup critena has been removed and backfilling all excavations. Site restoration is 
not proposed pending site deveiopment and construction. 

a. Work to remove asphalt pavements, sidewalks, foundations, retaining walls, etc., is 
described in Section 4.0 of the Work Plan 

b. Work to excavate contaminated soils is described in Sections 4.0 and 5.0 in the Health 
and Safety Plan (HASP) for the Site. 

c. The requirements for soil sampling are described in the Soil Sampling Plan. 

d. The work for properly backfilling all excavations is included in the Work Plan. 

1.2 Related Work 

Other Part 1 Sections of these Specifications. 

1.3 Definitions 

A. Access Aoreement refers to a legal document between the Contractor, Property Owner and tenant 
authorizing the Coritiactor or the USEPA to complete the excavation and restoration action as 
described in these Specifications, the Work Plan and the HASP. 

B. 01^ refers to the City of Chicago and its representatives. 

C. Contract Documents for the work consist of the drawings, these specifications and all addenda 
issued prior to and all modifications issued after the execution of the contract. 

D. Contractor refers to AECOM and its subcontractors and consultants, 

E. County refers to Cook County, Illinois and its authorized representatives. 

F- USEPA refers to the Region 5 office of the United States Enyirorimental Protection Agency and 
its representatives. 

G. Job Set refers to a complete set of Project Record Documents used during construction activities. 

H. Proiect refers to ail activities associated with the excavation and restoration action. 

I. State refers to the State of Illinois and its authorized representatives. 
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J. Utilities. For the project, "utilities" will include, but not be limited to, natural gas, drinking water, 
waste water, communications, and electrical power distribution and storm water collection 
systems. 

K. Work Order refers to the plans, drawings, additional specifications, directions and agreements 
prepared for properly completing work at the Site. 

PART 2-PRODUCTS 

Not Used. 

PART3-^ECUTION 

3.1 Scope of Work 

A. the work to be perfdmed includes furnishing ail labor, tools, equlprnent, materials, 
transportation, services, and incidentals, and performing all operations necessary for the 
excavation and transportation of radiologically-impacted soils, and the monitoring of those 
excavations as shown and noted on the drawings and as required in these Specifications. 

B. The work includes the decontamlriation of the Site and the management of excavation and 
demolition materials in accordance with the Statement of Work. The vyork included is further 
described In Article 3.2, Construction Sequence. 

3.2 Constniction Sequence 

Except as specifically noted, the construction sequence described below is intended as guidance for this 
project. At the discretion of the Contractor, the work may be done simultaneously Or in an order other than 
below, as long as it will not affect the quality, timely completion, or safety of the work. 

B. Mobilization 

1. Mobilize personnel, equipment, materials, and temporary facilities needed for the project. 
Provide for electrical, water, communications and other utilities as required for the work. 

2. Provide site-specific training for workers. Discuss work with crews, including areas of special 
concern (construction and radiological), construction schedule and sequence, and health and 
safety. 

3. Prepare the personnel and equipment decontamination facilities. 

4. Select areas within the Site for staging soils, containers and demolition materials. Prepare 
areas as necessary (e.g., berrns for temporary water control, or plastic sheeting If on "clean" 
area) 

5. Set up the air monitoring systern and begin monitoring. 

6. Set up traffic controls, as required. 

C. Cortiamination Excavation 

1. Excavation of contaminated buildings Is not anticipated. 

2. Excavation of contaminated soil will occur using these steps; 
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a. Do construction staidng or maridng (additional surveying, as necessary, for horizontal and 
vertical limits of soil excavation). These limits will be based on the previous AECOM site 
investigation reports. 

b. As necessary, lock-out, tag-out, and/or shut down all utilities which could affect or IM 
affected by tfie work. Purge, decontaminate and othenwise properly manage utilities so 
they can be removed, protected from damage, or relocated, as necessary. 

c. Excavate the contaminated soils on the property and transport them to the disposal 
feciilty. Stockpile soils on the Site only as necessary. 

d. Do soil sampling and gamma surveying to determine if additional excavation is 
necessary. Excavation will not extend below groundwater. 

(i) If necessary, do construction staking. Continue excavating until surveying and 
sampling indicate all contaminated materials have been removed. 

(ii) Notify the USEPA that pre-verification sampling has been completed and request 
verification surveying and sampling, arid if found to meet the closure standard, 
request approval to backfill. 

D. Restoration 

1. Restoration is not proposed for tfie Site. Minimal restoration may consist of flattening the 
slopes of the excavations. The Site will be regraded in preparation for construction and 
development. 

3.3 Disruption 

A. The contractor wili, to the extent practical, use his best efforts to undertake the project In a 
manner that avoids unnecessary disruption of local businesses and their customers or tenants. 

3.4 Work Quality Controi 

A. Shop and field work shall be performed by personnel thoroughly trained and experienced in their 
field of expertise. Work on this project shall be perfomned in accordance with the best practices of 
the various trades involved. 

B. Quality control inspections will be conducted for all construction activities under these 
specifications. The inspector will be independent pf the work activity being inspected. 

C. Work will be certified as having been completed in full satisfaction of these Specifications. 

D. Work will be done as required by these Specifications, the Work Plan and other documents 
referenced in these Specifications. 
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SECTION 01020 

CONSTRUCTION HEALTH AND SAFETY 

PARTI-GENERAL 

1.1 Scope 

A forma) Health and Safety Plan (HASP) has been prepared for the work described in these 
Specifications. This section of the Specifications summarizes the requirements of the HASP as they 
apply to the construction work, and references those sections of the HASP where detailed descriptions of 
the health and safety requirements and procedures can be found. 

1.2 Related Woi1( 

A. Other Part 1 Sections of the Specifications 
B. Section 02010 - Demolition and Debris Removal 
0. Section 02200 - Contaminated Material Loadout and Earthwork 
D. Section 02840 - Site Utilities 

PART2-PRODUCTS 

Not used. 

PART 3-EXECUTION 

3.1 Safeguards will be taken to ensure the safety of workers In and around excavations. 
These will include, but not be limited to, the foiiowing: 

a. Stairways, ladders, ramps, or other safe means of egress will be located in trench 
excavations that are 4 feet or more in depth. 

b. No persons will be pennitted underneath loads handled by lifting or digging equipment. 
Personnel are required to stand away ifdm any vehicles being loaded or unloaded to 
avoid being struck by any spillage or falling materials. 

c. All trenches and excavations 6 inches or deeper will be marked and guarded for the 
duration of the project with banicades placed a minimum of 2 feet fitrm the edge of the 
excavation to prevent persons from falling Into the opening. 

d. Precautions will be taken to prevent surface or runoff water from entering ttie excavation. 
Ditches, dikes, or other effective means will be installed or used to prevent water from 
entering the excavation and to drain the surrounding areas. 

e. Any excavation that meets the definition of a confined space will be treated as such, as 
defined by OSHA 1910.146, and all applicable procedures detailed in Section 13 of the 
HASP will be followed. A crawl space or stom cellar area could ̂ 11 within the definition of 
a confined space if it (1) is large enough and so configured that personnel can bodily 
enter and perform assigned work; and (2) has limited or restricted means for entry or exit; 
and (3) is not designed for continuous personnel occupancy. 

f. All personnel in an excavation greater than four feet in depth wiii be protected from 
cave-ins by an adequate protective system. An adequate protective system will include 
barrier protection (e.g., shoring or trench boxes) or sloping. Other protective measures 
required by 29 CFR 1926, Subpart P also will be provided. 
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g. The determination of the angle of repose and design of any supporting system will be 
based on carsfui evaluation of peirtinent Actors such as depth of cut; possible variation in 
vvater content of material while the excavation is open; anticipated changes In materials 
from exposure to air, sun, water, or freezing; loading imposed by structures, equipment, 
overlying material, or stored material; and vibration from equipment, blasting, traffic, or 
other sources. 

h. Daily inspections of excavations, the adja(9nt areas, and protective systems wili be made 
and documented by a cprnpetent person. The documentation wnll include indications of 
potential cave-ins, failure of protective systems, hazardous atmospheres, or other 
conditions. 

i. No employee or any other person will work adjacent to or enter an excavation until the 
work area has been inspected by the competent person. The inspection will determine if 
conditions exist which may expose workers to moving ground or any other unsafe 
conditipns. Any deficiencies identified during inspections will be adequately corrected 
prior to work in excavation. 

3.2 Training 

1. All persons active in tiie excavation work at the Site wili receive training as specified in 
Section 5 of the HASP tor work with loW-ievel radioactive materials. The training program 
in Section 5 of the HASP is in accordance vdth 29 CFR1910. 

2. In addition to tiie training above, periodic "tailgate'' health and safety meetings will be 
held. The purpose of these meetings will be to discuss deficiencies in health and safety 
practices, discuss hazards specific to new properties or encountered at existing 
properties, discuss the results of monitoring, and generally reinforce good health and 
safety practices. A typical form for such meetings is found in Section 5 of the HASP. 

3. Special training shall be provided or required for work such as the toliowing. 

a. Supervisory Work. All supervisors shall have received at least the additional 
eight hours training required by OSHA. 

b. Track Driver. All track drivers shall be instructed in and knowledgeable about the 
routes to be used between the property and the train station, the requirements of 
the work (work with and transport of potentially radioactive rnaterials), and the 
emergency and contingency procedures to be implemented in tire event of an 
accident 

c. All persons employed in the transport and handling of radioactive materials shell 
have received HAZMAT training. 

d. A competent person will be on-site for shoring. 

3.3. Personal Protective Equipment (PP^ - Based on information obtained from monitoring 
observation of similar work at vicinity properties, work at this Site can be done in Level D PPE. 
The Health and Safety Coordinator will evaluate individual tasks and work areas and specify 
particular types of PPE based oh this evaluation. PPE utilized In the performance of the work 
under these specifications will be in accordance with Sections 7 and 8 of the HASP. 

3.4 Hot Work 
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A. Flame welding and cutting operations 

1. Gas botties shall be properly color-coded, in good condition, and stored In a secured 
manner in racks or carts. Bottles with corroded or damaged threads will not be used, 

2. Regulators shall be in good condition , and suitable for the use. 

3. Fuel gas and oxygen hose shall be easily distinguishable and shall not be 
interchangeable. Hoses shall be inspected at the beginning of each shift and shall be 
repaired or replaced if defective. 

3.5 transporting Contaminated Materials Over Uncontamlnated Areas 

A. Transport between the Site and the Rail Tertninai 

1. Haul routes between the Site and the rail terminal will be defined (see Ttahsportation and 
Logistics Plan) and all operators will be instructed in the location and use of these routes. 
Transport of contaminated materials will be over designated routes only. 

2> Rolloff containers used to transport contaminated materials over uncontartimated areas 
will be capable of transporting the material without spillage. Covers will be secured onto 
the containers prior to exiting the contaminated area. Empty trucks retuming to the site 
will be tarped, as will trucks supplying dean backfiti, topsoil, and related construction 
materials. Tarps will be fastened down tightly to prevent material from being blown out of 
the trucks. 

3. Trucks and rolloff containers used to transport contaminated materials will be Insked and 
decontaminated if necessary in accordance with Subpart 3.8, below, prior to exiting the 
contaminated area. 

4. Should a truck hauling contaminated material from the Site to the rail terminal 
accidentally spill any part of its load, the Contractor will direct site workers to assist in the 
deanup. Spill cleanup, including proper notification of agendas and authorities, will be 
accomplished in accordance with the Ernergency Contingency Plan. 

B. Transport within a Property 

1. Haulage routes will be established within the Site and all workers will be instructed in the 
location and use of these routes. Following excavation and restoration of soils and other 
materials, such routes will be examined, visually and with radiation detection equipment, 
for the presence of spilled materials. Ail spilled materials will be removed. 

2. Practices to control spillage will be irnplemented during excavation and restoration. 
These practices will include such things as the fbilowing; 

a. Not filling haul equipment above the sides of the bed or bucket, 

b. Limiting travel speed, and 

c. Covering haul routes with clean soil or other materials. Such materials would be 
inspected as above, and decontaminated for reuse or properly transported to the 
rail tertninai for eventual transfer to the approved disposal facility. 
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3.6 Equipment Decontamination Facilities 

A. Equiprnant Decontamination Station - If necessary, an equipment decontamination station will be 
made available for the decontamination of vehicles, tools, and equipment, prior to exiting the 
controlled area. The equipment decontamination station will be located within the secured area, 
and vrill include the following: 

1. A steam pressure washer for removing contamination from the wheels^ tracks, and other 
surfaces of the equipment and trucks. 

B. Release of Construction Vehicles and Equipment for Unrestricted Use - Prior to being released 
from the Exclusion Zone, all constiuction vehicles and equipment will be frisked, and 
decontaminated if necessary. Contaminated vehicles and equipment will be decontaminated using 
a pressurized water spray in accordance with Subpart A, above. Water generated during the 
decontamination activities will be evaporated, infiltrated within the Exclusion Zone, used for dust 
cohbpl, or collected and stored on the Site for other purposes or eventual disposal. 

3.7 Dust arid Water Runoff Coritrol 

A. Dust control measures used during work activities on the Site may include, but are not limited to 
the following: 

1. Using hoses with mist or fog nozzles to spray light applications of water over the areas of 
excavation or demolition, staging, loadoiit, and dumping/storage. The Contractor will be 
responsible for the control of excess water. 

2. Minimizing travel over soil areas. Some travel over contaminated soHs (e.g., by 
excavation equipment and by haul trucks) may be necessary. Dust minimization 
procedures will include, but not be limited to, the following. 

a. Within the property, the speed limit for trucks and excavation equipment wiil be 
fifteen miles per hour. 

b. Areas which will be used extensively as travelways (e.g., entrances to and exits 
from equipment decontamination foclllties) will tw sprayed with water as 
necessary to control dust. 

3. Storage and staging piles will be covered when not in use. 

B. Runoff water control measures on the Site may Include, but are not limited to the following; 

1. Excavation of temporary swales, ditches, and/or retention ponds. 

2. Construction of temporary diversion dikes and berms. 

3. Pumping of water to runoff water control facilities. Water removed from contaminated 
excavations wiil be evaporated, used for dust control, or collected and stored on the Site. 

3.8 Coritirigency Plans and Emergency Response Procedures 

Contingency plans and emergency response procedures for Site activities are provided in the Emergency 
and Contingency Plan. These plans and procedures will be followed in the event of an emergency 
situation arising from tfie work activities or acts of God that may affect the environment or human health 
and safety. 
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SECTION 02010 

DEMOUTiON AND DEBRIS REMOVAL 

1.0 GENERAL 

1.1 Scope 

A This section describes excavation requirements for existing Site features, including; 

1. Salvage Disposition, Storage, and Handling of Property, 

2. Demolition of Existing Site Features. 

3. Savvcutting. 

4. Debris Segregation, Decontamination, Haulage, Storage, and Disposal, 

5. Matching and Patch Repairing. 

B. Descriptions for radiological surveying are specified in the Work Plan, Appendix F (Verification 
Sampling Plan) 

1.2 Related Woilc 

A. Part 1 Sections of these Specifications. 

B. Section 02840 - Site Utilities 

1.3 Salvage Disposition. Storage and Handling of Property 

A. Remove all structures, equipment, focilities, materials and other items called for In the Work Plan 
or that othenwise must be removed to access the work areas and store as directed. Such items 
shall be removed completely, including appurtenances, and shall be properly protected. 

B. All non-radiologically-impacted materials, equipment, and other items permanently removed from 
the work area for the proper completion of the excavation work shall be properly managed and/or 
disposed as applicable. 

1.4 Submittals 

A Ai submittals shall be made tp the AECOM Project Manager. 

B. Submit landfill tickets for all uncontaminatad debris disposed offsite, no more than five days after 
disposal, except where dumpsters are emptied directly into collection trucks. The use of 
dumpsters will be recorded in the field logbook. Each ticket shall contain at least the information 
below. 

1. Date of disposal. 

2 Estirtiated volume or weight of load if required by the designated measurement method of 
the landfill. 

3. Description of materials disposed. 
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4. Name of wastehauling subcontractor. 

1.5 Health and Safety Conditions of the Woric 

In addition to the hazards common to demolition, radioactive materiais are known to be present at this 
Site, and rnay be present in or on slabs/paving, structures, faciHtles and utilities. 

t 
A. Detailed health and safety requirements for work on the vicinity properties are included in Section 

01020 of these Spec'rfications and the HASP. 

B. Ail demolition work will be done as required by OSHA regulations published in 29 CFR 1910 and 
1926. These regulations are included by reference in these Specifications. 

C. Based oh existing information, excavation work can proceed under Level D personal protection 
conditions (see HASP). Air and soil monitoring and sampling will be done during the conduct of 
the work to determine if modificstions to Level D work conditions are necessary. 

1. the Contractor shall be prepared to discontinue work in an area and begin work in an 
alternate area if rnonitoring and sampling indicate changes in the work conditions may be 
necessary and if so directed by the AECOM Project Manager, AECQM Field Team 
Leader, or their Agent. 

2. The Contractor shall be prepared to begin working under changed conditions (greater 
than or equal to Level D personal protection with appropriate personal, equipment and 
vehicle decontamination) with minimal delay. Additional requirements which may be 
necessary if asphalt, concrete, wood, metal or other construction materials containing 
hazardous materials or levels of radiation above background are encountered are 
discussed in Section 01020 of these Specifications. 

D. The Quality Assurance Supervisor, Field Team Leader, or Health and Safety Coordinator may bar 
from the Site any person or persons who shows a disregard for health and safety of themselves 
or others. 

1.8 Permits 

A. The Contracter shall be responsible for obtaining ail permits required for the work and additions 
described in this section of these Specifications. 

8. Copies of ail the necessary permits shall be provided to the Project Quality Assurance Supervisor 
prior to beginning the work. 

C. At a minimum, all work shall be done in accordance witti the requirements of the permits. The 
requirements of these permits are included by reference in these Specifications. Where the 
requirements of the permits and these Specifications are in conflict, the more stringent 
requirements shall apply. 

PART 2-PRODUCTS 

Not used. 

PART3-EXECUTION 

3.1 General 
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A. The work performed under these Specifications shall be done as indicated in this Work Plan, 
specified herein, and as required by the permits and the laws, rules and regulations of the City of 
Chicago, the State of Illinois and the USER A. 

B. The Contractor shall remove existing property features as indicated in the Work Plan and shall 
perform demolition in a manner to allow segregation and proper disposal of contaminated and 
uncontaminated rtiaterial. The Contractor must use methods and operations which will minimize 
the potential for the spread of contamination. 

C. It shall be the Contractor's responsibility: 

1. To mairitain adequate safety measures and working conditions (see Section 01020 of these 
Specifications and the HASP). 

2. To take all measures necessary during the performance of the work to protect the entire 
project area and adjacent properties whic^ would be affected by this work from storm 
damage, flood hazard, caving of trenches and embankments, and sloughing of material, until 
final acceptance by the AECOM Project Manager, AECOM Field Team Leader, or their 
AgenL 

3. To maintain cornpleted areas until the entire project area is in satisfactory compliance with 
the Specifications. 

3.2 Structure Demolition 

A. General 

No structures are present on the site, where excavation is proposed. 

B. Foundations 

1. The methods used to demolish and remove foundations shail be at the discretion of the 
Contractor, as long as the requirements of these Specifications, the permits, and the laws, 
mies and regulations of the City, County, State, OSHA or the USEPA, whichever are more 
stringent, are met. 

2. Ail demolition of foundations shall be done in a manner to minimize disturbance of the 
surrounding and underlying soil. This could include, but not be limited to, pre-breaking or 
sawing the foundation elements, and the measures described in Article 3.3 of ttrese 
Specifications. 

3. concrete, rock or block foundations may be demolished and reduced in size as described in 
the foregoing subpart 

4. Foundation walls which serve as retaining walls to support earth or adjoining structures shall 
not be demolished until such earth has been properly braced, or adjoining structures have 
been underpinned to prevent movement. Bracing and shoring shall be evaluated and, if 
necessary, designed by a qualified Professional Engineer. 

5. Adjacent foundation walls and "party" vtralls to a basement, which are to serve as retaining 
walls against vriiich fill or debris wQi be placed, shall be checked for stiuctural strength before 
they are to be so used. Evaluations and, if necessary, designs of shoring and bracing shall be 
done by a qualified Professional Engineer. 
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6. Foundations and basement floor slabs will be removed to verify conditions beneatti them, 
the concrete, if not contaminated, wlil be staged on-site for later removal or will t>e removed 
as clean debris. Ck^ncrete found to be impacted will be decontaminated In accordance with 
SOP-345. If decontamination cannot be raasonably completed, the concrete will be reduced 
In size suflFlcient to be managed as impacted and loaded for off'^site shipment and disposal. 

C. Retaining Walls 

1. The itiethods used to demolish and remove retaining walls shall be at the discretion of the 
Contractor, as long as the requirements of these Specifications, the pemnite, and the laws, 
mles and regulations of the City, County, State, OSHA or the USEPA, whichever are more 
stringent, are met. 

2. All demolition of retaining walls shall be done In a manner to minimize disturbance of the 
surrounding and underlying soil. This could Include, but not be limited to, pre-breaklng or 
sawing the pavement and slabs, and the measures described In Article 3.3 of these 
Specifications. 

3. Shoring or bracing may be necessary during the demolition of retaining walis. Shoring or 
bracing shall be designed by a qualified Professional Engineer, competent In soils. Shoring 
and bracing designs shall be submitted to the Respondents or their Agent and the Reid 
Team Leader prior to beginning excavation where their use may be necessary. 

4. Concrete, rock or block foundations may be demolished and reduced In size as described in 
the foregoing subpart. 

3.3 Sawcutting 

A. The Contractor shall be responsible for all sawcutting necessary for the excavation of 
contamination whether described in the Work Plan or not. The Contractor shall sawcut concrete, 
masonry, asphalt paving, and ottier work as needed, observing the following requlrements; 

1. The Contractor shall provide liquid or other dust control for all sawcutting of contaminated 
materials or materials overlying contaminated materials. 

2. Finished vertical concrete or masonry cuts shall be tnade using a track-mounted concrete 
saw. The finished cut shall be a minimum of three Inches deep. In a straight and true line. 

3. Rnished horizontal concrete or masonry cuts shall be made using a cradle-mounted concrete 
saw. Make the finished cut a minimum of three Inches deep, In a straight and true line. 

4. Where portions of masonry will be removed arid replaced, masonry excavation and 
restoration shall be along mortar joints so the finished wall will have the same masonry 
pattern as the existing. 

5. Finished asphalt paving cuts shall be made using an asphalt blade in a cradle-mounted saw. 
The finished cut shall be a minimum of two inches deep, in a straight and true line. 

6. if a dean break cannot be made where new concrete will be replaced against old concrete, 
provide sawcutting necessary to produce dean edges on the existing concrete. 

3.4 Decontamination of Items 

A. Some contaminated items such as slabs, pavement, and piping, can be decontaminated and 
disposed In Industrial or other landfills. Decontamination of Items Wilt Include removing the 
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contaminated dust, dirt or encmstations from the surfaces of the items. Decontamination may be 
accomplished by high-pressure spraying, or manually removing contaminated materials with 
brushes, soap and water, rags, and miscellaneous hand tools until the items are verified as 
tadiologically suitable for the proposed disposal. 

B. Decontamination of contamlnatsd equipment, tools, materials and supplies is described in detail 
in SOP-347 Decontamination. 

3.S Contaminated Material Loadout and Transport 

A. General Requirement 

1. Before beginning contaminated material loadout operations, the Contractor shall construct 
temporary site drainage facilities, and if necessary, initiate dust control measures. The 
Contractor also shall constroct all decontamination and loadout tcilities and establish survey 
controls. 

2. TTie Contractor shall use equipment and methods that minimize the potential for spillage of 
materials during loading operations. 

3. At a minimum, the loadout shall be cleaned (liquid and nonfiquid wastes removed) at the end 
of every other day. Spilled materials shall be promptly removed from loading fediity if the 
quantity is such that the material could be picked up and transported out of the loadout 
facility. 

4. All decontamination of equipment shall be done as required herein and by SOP-347 
Decontamination. 

5. In no case shall equipment With radioactivity above the release levels be allowed to leave the 
Site. 

B. Loadout 

1. All loadout of material will be done as required by these Specifteations and the Work Plan. 
Loading of trucks and other containers with contaminated soil or debris shall be done only in 
the loadout or equipment decontamination areas. 

2. Contaminated soils and debris will be loaded directly into containers as they are excavated, 
and the container staged in a dean area for pickup and transport. Materials will be placed so 
they do not extend above the sides of the container. Materials protruding above the sides of 
the container will be pushed down or removed for placement Into another container, if 
isolated quantities of impacted soil are encountered in volumes less than necessary to fill a 
container, the material will be placed in Supersacks and stored temporarily until there is 
sufficient material accumulated to fill a container. 

3. Rolloff containers will be secured with lids. 

4. Drivers shall remain inside the truck with the windows closed or shall exit the truck prior to 
loading. 

C. Decontamination 

1. Detailed requirements for the decontamination of trudts and containers are provided In SOP-
347 Decontamination. 
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2. Following loading In the loadOut area, and decontamlnatlpn If such is necessary, all trucks 
and containers will be frisked. 

3. If frisking shows such is necessary, trucks and containers will be decontaminated by wiping 
or spraying. 

4. Trucks and containers need a final survey prior to unrestricted release from the loadout. 

D. Transport 

1. Trucks picking up and dropping off containers at the staging areas outside of the loadout 
need not be decontaminated unless a container spill has occurred. 

2. Trucks shall Only use the designated route(s) to transport materials from the Site to the rail 
terminal, and shall cAey all signs, speed limits and other traffic laws. Any driver not obeying 
fraffic laws, or the requirements of these Specifications, shall be removed from the work. 

3. All trucks shall properly display decal witti all Information required for transport of 
contaminated materials. 

4. Each toick shall carry the standard industry biil of lading for each shipment to the rail 
terminal. 

5. All tnick drivers shall have the training required by 29 CFR 1910.120 and shall be trained in 
the procedures to be used in the event of an emergency, as described in frie Emergency 
Contingency Plan. 

3.6 Storage 

A. All storage or stockpiling of materials shall be done as required by Section 02200 of these 
Specifications and described In the Work Plan. 

B. On the Subject Site 

1. Non-radioactive materials, including fill, may be temporarily stockpiled (staged) on the Site in 
the locations noted in the Work Plan, or as approved or directed by AECOM or its Agent. 

a. As necessary, staged non-radioactive materials shall be covered or othenvise managed 
to control dust. 

2. Radioactive materials may be staged oh the Site only with written approval from the USEPA 
and approval by the AECOM Project Manager. 

a. Radioactive materials shall only be stored on contaminated or specially prepared areas to 
minimize the potential for contamination of "clean" areas. 

b. All excavated radioactive materials shall be containerized by the end of the day. If 
isolated quantities of impacted soil are encountered In volumes less than necessary to fill 
a container, the material will be placed in Supersacks and stored temporarily until there is 
sufficient material accumulated to fill a container. 

a Except when work is actively in progress, the staged contaminated materials that are not 
containerized shall be stored temporarily iti Supersacks ort-site. Radiplpgically-impacted 
material that cannot be placed in containers for overnight storage will not be excavated. 
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C. On the Rail Terminal Site 

1. If radiologically-impacted materials will be transported by rail for disposal, the loaded and 
tarped contejners will be stored at the rail terminal temporarily until the appropriate train is 
loaded and dispatched to the permanent disposal fecility. 

3.7 Disposal 

A. At a rriinimum, all materials shall be disposed as required by the permits, these Specifications, 
and the laws, rules and regulations of the State of Illinois or the USEPA, whichever are more 
stringent. All materials to be disposed shall be surveyed as required by SOP-345 to determine 
they are suitable for the intended disposal method and location. 

B. If clean materials are disposed by landfiliing or recycling, the Contractor shall provide the AECOM 
Project Manager and the Reld Team Leader With the name of the landfill or recyder. 

1. The landfill or recyder must be qualified to receive the waste. The landfill or recyder must 
provide the Contractor with qualification infomnation. 

2. The AECOM Project Manager or its Agent has the right to reject any landfiil which does not 
meet qualification standards. 

3.8 cleanup 

Upon compietion of work in this section, all rubbish and debris shaii be removed from the job site. Soils 
or fill materials that were excavated from the site and were determined not to exceed the radiological 
cleanup standard of 7.1 pCI/g total radium {Ra-226 + Ra-228) may be used or redeposited on the site as 
fill material. All construction equipment and Implements of service shall be removed and the entire area 
involved shall be left in a neat, clean and acceptable condition. 
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SECTION 02200 

CONTAMINATED MATERIAL LOADOUT AND EARtHWORK 

PART 1 - GENERAL 

1.1 Scope 

A. General 

1. Descriptions of the landscaping, stmctures. etc. for the Site are included in the Work Plan 
of which these Specificatioris are a part. 

1.2 Related Work 

A. Part 1 Sections of these Specifications 

B. Section 02010 - Derholition and Debris Removal 

D. Section 02840 - Site Utilities 

1.3 Site Irivestigation 

A. investigation Reports 

Investigation reports included in the Appendices may be used as a guide to conditions on this project as 
they contain boring summaries and related information depicting surface and subsurface conditions at 
specific Ideations at the Site. Surface and soils conditions at other locations may differ from conditions 
occumng at the boring locations. Therefore, further investigations will be done prior to and during the 
excavation activities. 

8. Contractor's/Subcontractor's Responsibility 

The Contractor/Subcontractor shall carefully examine the Site and make ail inspections necessary in 
order to deterrriine the full extent of the work. The Contractor/Subcontractor shall satisfy himself as to the 
nature, location and conditions of the work, the conformation arid condition of the existing ground surface, 
and the character of equipment and facilities needed prior to and during prosecution of the work. The 
Contractor/Subcontractor shall satisfy himself as to the character, quality, and quantity of surface arid 
subsurface materials or obstacles to be encountered. Any inaccuracies or discrepancies between the 
actual field conditions and the Work Ran, or between the Work Plan and Specifications, must be brought 
to the attention of the Project Coordinator in order to clarify the exact nature of the work to be perfonned. 

1.4 Health and Safety 

A. Detailed discussions of the potential hazards and the requirements for minimizing the potential fOr 
harm to project and offsite personnel, and to the environment, are provided in Section 01020 and 
Section 1.5 of this section of these Specifications. 

B. All work shall be dorie under the supervision of personnel experienced and qualified for the work. 

e. All work will be done as required by OSHA regulations published in 29 CFR 1910 and 1926. 
These regulations are included by reference in these Specifications. 
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D. Based on preliminary results, sampGng and analyses of soils from the Site indicate levels of 
radioactivity in the soils above background levels. Based on the sampling and surveys, the work 
can proceed under Level D personal protection conditions. Air and soil rnonitoring and sampling 
will be done during the conduct of the work to determine if modifications to Level D work 
conditions are necessary (see Sections 01020 and 02010 of these Specifications). A complete 
description of health and safety requirements for this site is provided in the Health and Safety 
Plan (HASP) for this project. 

1. The Contractor shall be prepared to discontinue work in an area and begin work in an 
altemate area if monitoring and sampling indicate changes in the work conditions may be 
necessary and if so directed by the Respondents or his Agent. 

2. The Contractor shall be prepared to begin working under changed conditions (greater than or 
equal to Level D personal protection with appropriate personal, equipment and vehicle 
decontamination) with minimal delay. The requirements which may be necessary if asphalt, 
concrete, wood, metal or other construction materials containing levels of radiation above 
background encountered are discussed in Section 02010 of these Specifications. 

E. The Field Team Leader or Health and Safety Coordinator may bar any person from the site who, 
in their opinion, shows a disregard for health and safety requirements. 

1.5 Environmental Safeguards and Regulations 

A. The Contractor shall comply with all federal. State, and local regulations, and the requirements of 
these Specifications at all times to prevent pollution of air, water and soil. 

B. The Contractor will preserve and protect all structures, equipment, and vegetation (such as trees, 
shmbs and grass) on or adjacent to the work area, which is not to be removed and which does 
not unreasonably interfere with the excavation or restoration work. The Contractor will only 
remove trees when such is required by the Work Plan and will avoid damaging vegetation that will 
remain in place. Limbs or branches of trees broken by the contractor will be trimmed with a clean 
cut, and the cut painted with a tree-pruning compound. 

C. The Contractor will control air and water pollution as described in these Specifications and the 
Work Plan. 

1.6 Permits 

A. The Contractor shall be responsible for obtaining all peimits required for the work and additions 
described in this section of these Specifications. 

B. Copies of ail the necessary permits shall be provided to the Project Quality Assurance Manager 
prior to beginning the work. 

C. At a minimum, all work shall be done in accordance with the requirertiehts of the permits. The 
requirements of these permits are included by reference in these Specifications. Where the 
requirements of the permits and these Specifications are in conflict, the more stringent 
requirernents shall apply. 

1.7 Submittals 

A. All submittals shall be made to the Respondents or their Agent, with copies submitted to the Field 
Team Leader. 
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B. the Contractor shall maintain a log of those submittais directed by the Respondents. 

C. Import Backfill Materials 

1. The Contractor will submit a list showing materials expected to be imported, and the name(s) 
and locations of ttie si^jpiierts) of each type of material. 

2. Submit analyses such as radioactivity, geotechnical, gradation, and proctor test results of 
backfill materials, and certification of confomnance with material specifications as deteitnined 
by the testing consultant for each material, in accordance with testing per Section 2.E of this 
specification. 

3. The above information shall be submitted with the Work Plan for the Site for each source, 
prior to use. 

D. Imported Backfill Material Track Tickets 

1. Submit imported backfili materiai truck tickets no less than five days prior to submittal of 
applicalion for payment of the applicable items of work. Minimurh required infbnnation on 
track tickets includes the following. 

a. Date of delivery. 
b. Material description. 
c. Track identification number or license number. 
d. Gross weight and tare weight or volume of load. 
e. Supplier name/source. 
f. Signatures of scale operator and track driver. 

2. Track tickets without the above information will not be accepted for payment. 

E. Soil Compaction Test Report 

1. Submit soil compaction test reports indicating test results from the testing consultant The 
Contractor shall be prepared to provide preliminary test results witiiin 24 hours of the test 
Final test resulte shall be submitted to the Contractor and available for review within seven 
days of testing. 

2. Test results shall include time and date of test, test methodology. Ideation of test, name of 
person and firm conducting the testing, and any pertinent information which may affect the 
test results. 

1.8 Definitions 

AL Excavation. Excavation is defined as reaching the lines, grades, elevations and contamination 
depths shown in the Work Plan or determined by in-place monitoring. Excavation of 
uncontaminated topsoil, silt, clay, sand, gravel, talus, soft or disintegrated rock, boulder or 
detached pieces of soil rock or debris shall be included, as well as excavation of contaminated 
material. During the excayation work, monitoring of radiological contamination of the excavated 
material will be done by the Respondents. 

B. Contaminated Soil 

1. Soil which must be excavated, transported, or disposed under special conditions. Soil from 
these sites may have levels of radioactivity above background. Determining the vertical and 
horizontal extent of contaminated soil will be the responsibility of the Respondents. 
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2. Soils containing concentrations of Ra-226 plus Ra-228 greater than five pIcoCuries per gram 
(5 pCi/g) of dry soil above natural background averaged over six-Inch thick layer are 
considered radtoactively contaminated. 

C. Salvaged Excavation Materials Uncontamlnated soil materials from designated areas of the Site 
suitable for use as comrrion or structural fill which are not otherwise classified as unsatisfactory 
(see Part 2 of this Section). Unless otherwise directed by the Work Plan or the Respondents' 
Agent, salvaged excavation materials shall be used to backfill designated onsite excavations a 
minimum of six inches beiow finished grade. 

D. Overexcavation. Excavation of any type of material In excess of the lines, grades or depths 
Indicated in the Work Plan or beyond the limits defined by the Work Plan or Specifications. 

E. Unsatisfactory Fill Materials Unsatlsfectory materials for fill Include, but are not limited to, 
materials containing organic matter, trash, debris, frozen materials, materials containing 
radioactivity or other hazardous contaminants In excess of regulatory standards, and materials 
not meeting the criteria of Part 2 of this section. Materials which are unsuitable due to excessive 
or insufficient moisture or gradation may be used if they can be brought into compliance with the 
requirements of Part 2 of this section by screening, manipulation, aerating, watering, or blending 
with other suitable materials. Unsatisfactory fill materials shall not be used. 

F. Percent Maximum Density. Percent rfiaximum density is a percentage of the maximum density at 
optimum moisture obtained by the appropriate test procedure. 

G. Stockpile Construction. Stockpile construction is defined as construction of a Stabilized fill which 
will senre as a temporary storage stockpile constructed of contaminated or uncontamlnated 
materials. 

H. Subgnade Preparation Subgrade preparation Includes fine grading, scarification and compaction, 
of existing ground, upon which additional materials will be placed. 

I.9 Applicable Publications. 

The publications listed beiow form a part of these Specificatioris to the extent referenced. The 
publications are referred to In the text by the basic designations below. 

1. American Society for Testing and Materials standard methods of testing. Hereinafter 
designated as ASTM. The letters and numbers following ASTM (e.g., D698) refer to a 
particular test. 

2. Standard Specifications for Road and Bridge Construction, Illinois Department of 
Transportation. Hereinafter referred to as State Specifications. 

3. Standard Specifications for Watisr and Sewer Main Construction In iilinois. Fourth Edition. 

4. City of Chicago Zoning Ordinances. 

1.10 Quality Assurance 

A. The Respondehts shall make available soli-testing services, either through its own forces or 
through a soils-testing consultant. The Respondents shall be responsible for taking soil samples 
and perforTning moisture-dens^, gradation, and other tests to ascertain tiie completed work is in 
compliance with these Specifications. Samples may be taken at the place of excavation, 
stpckpiies, or from the fill Itself. The Respondents shall Conduct density and other tests on the fill 
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as required by these Specifications. The Contractor shall assist the Respondents as necessary to 
enable sampling and testing. 

B. The Reld Team Leader shall be a person qualified and experienced in the work described in 
these Specifications. 

C. By Contractor/Subcontractors 

1. All work shall be done under the supervision and control of experienced and qualified 
personnel, competent in the areas of expertise required for the work described in these 
Specifications and other documents. 

2. The Contractor, at his discretion, may have such tests and inspections as he may desire 
performed by ottier qualified personnel or independent testing services, for his guidance and 
conbol of the work. The cost for such tests and inspections shall be borne by the Contractor. 
The Quality Assurance Supervisor vyili consider the results of such testing in determining 
whether work has been properly done, but the approval of work shall be made by the 
Respondents or their Agent 

D. Applicable Criteria. Tests and Standards 

1. For Excavation of Radioactive Soils. Detailed descriptions of the testing methods and 
equipment for radioactive soils are described in the Verification Sampling Plan. All soils 
containing concentrations of Ra-226 plus Ra-228 greater than five pCi/g of dry soil above 
background, averaged over a six inch layer, shall be removed. 

2. For Disposal of Radioactive Soils. All contaminated soils will be disposed In the manner 
approved by the USEPA. At present, this is to transport the material to a focility licensed to 
accept these rtiaterials for disposal. 

3. For Site Earthwork 

a. Except for grading and fill under pavement, slabs or structures, surfoces shall be 
excavated, or filled or graded to plus or minus 0.2 feet (±0.2') of line, slope and elevation 
shown in the Work Plan, provided in these Specifications, or as directed by the Project 
Coordinator or Field Team Leader. 

b. Areas under pavement, slab or structufes shall be filled and/or graded to t0.1 feet. 
c. The Contractor will provide survey control for establishing and maintaining excavation 

and fill. Cut and fill stakes will be placed as necessary, but at least on 50-foot centers, to 
control excavation and fill. All surveys required to meet City of Chicago earthwork permit 
requirements shall be performed by a licensed land sunreyor. Other surveying will be 
done by an experienced line and grade surveyor. 

d. Following completion of the work, the Site shall be surveyed to confimi all regrading and 
reconstruction work has been done to proper line and grade. 

4. Compaction 

a. Compaction of backfilled common materials shall be to at least 90 percent of maximum 
density (standard proctor - ASTM D698) for areas not covered by structures, pa\nng or 
slabs, to at least 95% of maximum density for areas to be covered by paving or slabs, 
and to at least 95% for areas under structures and utifities. 

b. Compaction of backfilled select or structural materials shall be to at least 92% of 
maximum density (standard proctor - ASTM D698) for areas not covered by structures, 
paving or slabs, to at least 95% of maximum density for areas to be covered by paving or 
slabs, and to at least 95% for areas under structures and utilities. 
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c. Maximum densities and optimum moisture information can be obtained frorh borrow area 
operators; if this ihfbrmatibn is not available, the Contractor shall obtain samples 
representative of all soils to be used for comrhoh backfill and provide them to the 
Respondents or their Agent for testing. Test samples will be provided before backfilling 
begins. 

5. Compaction Testing shall be done oh at least 50-foot centers or at least once per lift. 
Compaction will be tested and determined by competent personnel using methods such as 
nuclear density gauges (if proper calibration ran be achieved), sand cones, or other methods. 
Compaction work shall be sufticiently observed and all areas of a lift shall be visually 
inspected by tiie Respondents or their Agent and the Field Team Leader so they can state 
their opinion that areas not tested for compaction have been compacted as tested areas. 

6. Soils testing. All soils testing (gradations, liquid limits, etc.) will be done using American 
Society for Testing and Materials (ASTM) procedures and methods. 

7. Cleanup. The Contractor shall remove all rubbish, debris, junk, temporary materials, and any 
surplus excavated materials from the Site, as directed by the Respondents or their Agent. 
Excavation and proper disposal of these materials and the restoration of staging and storage 
areas and temporary roads to the satisfaction of the Respondents or their Agent shall be a 
condition for final acceptance. 

PART2-PRODUCTS 

2.1 Backfltl Materials 

A. General - Fill materials shall be obtained from suitable stockpiles or bomow as defined in these 
Specifications. Materials cpntaining organic (except topsoil), perishable, spongy, frozen, 
expansive or other deleterious materials shall not be acceptable. 

B. Materials for Common Fill shall consist of any material imported or excavated from the cut or 
other borrow sources that, in the opinion of the Respondents or their Agent, are suitable for use In 
constructing fills. The material shall contain no rocks or hard lumps greater than four (4) inches in 
size and shall contain at least 40 percent of material smaller than 1/4-lhch sieve opening in size. 
No material of a perishable, spongy, or othenArtse improper nature shall be used in filling. 

C. Imported Fill 

1. Roadbase materials shall conform to State Speciflrations Section 704. 

2. Cmshed Rock or Stone for use as fill shall conform to State Speciflrations Section 704.01. 

3. Fine Aggregate or Sand shall conform to State Specifiratidns Section 703.04. 

4. Structural Fill under building slabs, ramps, and stairs shall conform to State Specifications 
Section 704.04, CA-6 or CA-10. 

5. Selected Granular Backfill shall conform to Section 20-2.21 C of the Standard Specifications 
for Water and SeWer Main Cbnsfruction in Illinois, FA-1 or FA-2. 

D. Material placed within 24 inches of rough grade shall be select material that contains no rocks or 
hard lumps greater than four (4) inches in size and that swells less than 3% when compacted as 
hereinafter specified for compacted fill. 
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E. Soils testing 

1. Prior to use, all off-site soil sources shall be ^ed as follows: 

a. I^dioactivity Material must be tested for radioactivity and found to be within background 
ranges (3.7 pCI/g as established by the USEPA In Tech Memo date March 15,1995). 

b. Engineering Classification ASTM D2487 
c. Standard Proctor Compaction ASTM D698 

2. Provide one series of tests for each 10,000 cubic yards of borrow soil used. At least one 
series of tests will be obtained from each bonow source to be used. 

3. Testing of potential on-site soil backfill is described in the Reld Sampling Plan. 

PART 3-EXECUTION 

3.1 General 

A. The work performed under these Specifications shall be constructed to the lines, grades, 
elevations, slopes and cross-sections indicated in the Work Plan, specified herein, and/or 
directed by the Respondents or their Agent Slopes, graded surfaces, and drainage features shall 
present a neat uniform appearance upon completion of the work. 

B. It shall be the Contractor's responslbllity: 

1. To maintain adequate safety measures and working conditions. 

2. To take all rheasures necessary during the performance of the work to protect the entire 
project area and adjacent properties which would be affected by this work from storm 
damage, flood hazard, caving of trenches and embankments, and sloughing of material, until 
final acceptance by the Respondents or their Agent 

3. To maintain completed areas until the entire project area is In satisfactory compliance with 
the Specffications. 

C. Utility lines and structures indicated in the Work Plan which are to remain In service shall be 
protected by the Contractor from any darhage as a result of his operations. 

1. Where utility lines or structures not shown in the Work Plan are encountered, the Contractor 
shall report them to the Respondents or their Agent before proceeding with the work. 

2. Unless their excavation is necessary to allow work to proceed or as a result of contamihation, 
the Contractor shall bear the cost of repair or replacement of any marked utility lines or 
structures which are broken or damaged by his operations. 

3. All repair work, including backfilling, shall be done as required by the goveming utility or 
agency. The Contractor shall contact the goveming utility or agency and determine the 
requirertients for properly completing the work. A description of the requirements may be 
requested to be provided to the Respondents and the Reld Team Leader before any work is 
done. 

3.2 Excavation and RMtorations. Clearing and Grubbing 

A. Clearing. Clearing consists of the complete excavation of objectionable materials and 
obstructions above and below the ground surface, including tree stumps^ brush, grass, vegetative 
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matter and other objectionable materials within the project limits. All brush and organic material 
shall be removed before placing any earth fill unless the earth fill to be placed is topspii. 

B. Grubbing, Gmbbing consists of the complete excavation of stumps, including tap roots or lateral 
roots 1-1/2 inches or more in diameter, and the excavation of brush, grass or weeds to depths 
below the natural ground as specified herein. Stumps shall be grubbed to a depth of 3 feet and 
grass or weed shall be grubbed to a depth of 12 inches below the natural ground surface, or to 
the depths as determined in the field by the Respondents or their Agent at the time of 
construction. 

C. Protection. Existing items not designated to be demolished or rernoved shall be protected from 
damage. Any such item damaged by the Contractor shall be restored or replaced immediately at 
the Contractor's expense. 

D. Debris and Surplus Material All debris and surplus material resulting from clearing, and grubbing 
shall be removed from the site and properly managed by the Contractor. The requirements for 
managing concrete and asphalt materials are described in Section 02010 of these Specifications. 

3.3 Dust Controi 

The Contractor shall take ail steps practical to control dust arising from the construction activity. Detailed 
discussions of the requirements and potential methods for controlling dust are described in Appendix A of 
the Work Plan. 

3.4 Control of Drainage Water 

A The Contractor shall control drainage water in the area of construction operations, and control 
storm water and wastewater reaching the construction area frorh any source, so that no damage 
will be done to the work or to the environment. The Contractor shall be responsible for any 
damages to persons or property on or off the construction site due to such drainage water or to 
the interruption or diversion of such storm water or wastewater on account of his operations. 

B. Surface grading shall be done as may be necessary to prevent surface water from flowing into 
excavations. 

1. Any water accumulating therein shall be removed by pumping or by other approved methods. 

2. Any water accumulating in a work area which may be contaminated will be tested prior to 
disposal. If contaminated, such water will be disposed as directed by the Respondents or 
their ^ent 

3. Any water which is the result of the Contractor's failure to properly control drainage will be 
removed and disposed at the Contractor's expense. 

3.5 Excavation 

A. General 

1. The locations of surveyed benchmarks and estimated depths of cut for beginning the work 
are shown in the Work Plan. The Contractor shall be responsible for providing additional 
staking and surveying, including both horizontal and vertical controls, to ensure the Work is 
done to the standards of these Specifications, The Project Coordinator and Raid Team 
Leader will be available to assist and advise the Contractor. 
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2. The Contractor shall perform all excavation necessary or required as shown in the Work 
Plan, or required by these Specifications or the Respondents or their Agent The excavation 
shall include the disposal or stockpiling of all materials of whatever nature encountered, 
which shall include both contaminated soil excavation and corhmon soil excavation when 
both are present, and shall include the furnishing, piecing, and maintaining of shoring and 
bracing necessary to saf^y support the sides of the excavations. 

3. If the horizontal and vertical limits of excavation, as determined by radiological testing, are 
less than shown In the Work Plan, the Contractor shall excavate only those materials 
necessary to achieve compliance with the standards of these Specifications. 

4. If the horizontal and vertical limits of excavation, as determined by radiological testing are 
greater than shown in the Work Plan, the Contractor shall extend the Hmits of excavation as 
necessary to achieve compliance virith the standards of these Specifications. 

5. Excavated material shall be placed a sufficient distance from the edge of the excavation to 
avoid Cave-ins or bank slides. In no case shall excavated materials be placed closer than 
three feet to toe edge of the excavation. 

6. Shoring and bracing, if necessary, shall be designed by a qualified Professional Engineer 
competent in »lls engineering. 

7. The work also shall include all pumping, ditrtoing and other required measures for toe 
removal or exclusion of water. 

B. Contaminated Soils 

1. Interpretetion of toe Work Plan 

a. The Work Plan indicates toe estimated horizontal and vertical extent of a contaminated 
deposit. 

b. Deptos of contaminated and uncontaminated soils indicated In the Work Plan represent 
toe total estirnated depth from toe ground surface to the base of toe contemlnation. The 
different depths shown across a given deposit are an indication of how the actual 
contamination depths rhight be expected to change throughout a given deposit 

c. information in the Work Plan indicates the existing surface cover material. Unless 
otoenMse indicated, the replacement surface cover shall match existing. 

d. All contaminated materials, including clay, silt, sand, gravel, cobbles and boulders, and 
rock will be excavated. The Contractor shall be prepared to conduct whatever excavation 
is necessaiy to remove contaminated materials. 

2. Excavation Procedures 

a. If possible, contaminated material shall be removed fiem outlying areas and boundaries 
of conteminated areas, working toward the equipment decontamination and loadout 
facilities, to minimize the potential to contaminate "dean" areas. 

b. Truck or conteiner loading shall be done only on ground contaminated and designated for 
cleanup or on toe equipment decontamination pad or other area spedally prepared for 
such work. Care should be taken to avoid spilling during loading. 

c. Contaminated (see Subpart 1.8, B, Definitions of this section) and uncontaminated soils 
shall be separated during excavation and kept separate during loading, transport and 
stockpiling to minimize toe potential for cross-contamination. 
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d. Excavations shall be performed carefully to minimize the potential for mixing with 
underlying soils. Also, cleated or crawler-type equipment shall not be aOowed without 
prior approval of the Respondents or their Agent. 

e. Excavations will be radiologically monitored and surveyed by the radiologic technicians to 
determine if additional material must be removed. Detailed descriptions of the radiological 
monitoring requirements during excavation are provided in applicable SOPs. 

f. The Contractor shall excavate contaminated and uncontaminated soil to within three 
inches of the design or estimated depth. From this point excavation should proceed in no 
greater than six-inch lifts to the depths indicated in the Work Plan. After excavation of 
each lift, the Respondents vrill radiologically moriitor the excavation and delineate 
additional excavation required (see the Field Sampling Plan). 

g. Exceptions to these requirements must be approved in writing by the Respondents or 
their Agent and provided to the Reld Team Leader. The Contractor will not be paid for 
removing extra quantities resulting from a deviation from the above requirements, unless 
a specific deviation has received prior written approval. 

•.Other 

Uncontaminated material, including day, silt, sand, gravel, cobbles and boulders and rock, may need to 
be removed for slopes on excavations, to expose contaminated soils, stmctures or facilities, or to fadlitata 
work to remove contaminated soils, structures or facilities. Cofnmon materials removed from such areas 
may be used for backfill if they meet the requirements for fiD material. If unsuitable, they shall be removed, 
transported and disposed as surplus excavation. 

3.6 Contaminated Material Loadout and Transport 

A. General Requirements 

1. Before beginning contaminated material loadout operations, the Contractor shall construct 
temporary site drainage facilities and initiate dust control measures. The Contractor also shall 
construct all decontamination and loadout facilities and establish survey controls. 

2. The Contractor shall use equipment and methods that minimize the potential for spillage of 
materials during loading operations. 

3. At a tninimum, the truck loadout shall be cleaned (liquid and nonliquid wastes removed) at 
the end of every day. Spilled materials shall be promptly removed from the loading facility If 
the quantity is such that the material will be picked up and transported out of the loadout 
fadGty (e.g., dirt clods which could stick to tires). 

4. All decontamination of equipment shall be done as required by Section 01020 and this 
section of these Specifications. 

B. Loadout 

1. All debris, such as concrete, asphalt, etc., shall be managed as described in Section 02010 
of these Specifications. 

2. All loadout of material will be done as required by these Specifications and the Work Plan 
prepared by the Contractor. Loading of trucks and other containers shall be done only in fhe 
loadout or equipment decontamination fecilities. 

3. Unless staging areas have been selected by the Contractor and approved by the 
Respondents or their Agent, soils and debris will be loaded directly into trucks or containers 
as they are excavated, for fiensport to the rail terminal. Materials will be placed so they do 
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not extend above the sides of the truck bed or container. Materiais protruding above the sides 
of the truck or container wiii be pushed down or removed for piacement into another truck or 
container by ioading equipment or personnel. 

4. Truck beds and containers will be tightly covered with tarps. 

5. Truck drivers will generally not enter the Contamination Reduction Zone, but shall remain 
inside the truck when such entry is required. 

C. Decontamination 

1. After a truck or container has been loaded and tarped, it will be checked for contaminatiori. 
The truck tires, body and outside of the bed and the outside of the container will be frisked to 
determine if contaminated soiis are present if frisking does not detect any contamination, the 
equipment may be released for travel. 

2. If frisking does detect contamination the truck or container will be decontaminated by wiping 
or spraying. 

3. Following decontamination, ail trucks and containers shaD be frisked for release, if any 
radioactivity above release levels (see Table 02200-1 at the end of this section) is found, 
decontamination of those areas be continued. If spraying or wiping Is ineffective in 
removing contamination, bmshes or other means shall be used until release levels are 
achieved. In no case shall a truck or container with radioactivity above the release levels be 
allowed to leave the site. 

4. After containers are loaded and frisked for release, they- shall be staged in a dean area on 
the sita The trucks used to transport the containers to the rail y^rd will not need to be frisked 
prior to leaving the site, as long as the transport trucks do not enter the Contaminant 
Reduction Zone. 

D. Transport 

1. Trucks shali use only the designated route(s) to trarisport containers with contaminated 
materials from the Site to the rail terminal, and shall obey ail signs, speed limits and other 
traffic laws. Any driver not obeying traffic laws, or the requirements of these Specifications, 
shall be remov^ from the work. 

2. All tmcks shall properly display a decal with all information required for transport of 
contaminated materials. 

3. Each truck shall carry the standard industry biii of iading for each shipment 

4. All truck drivers shali have the training required by 29 CFR 1910.120 and shali be trained in 
the procedures to be used in the event of an emergency (see Section 01020, Artides 3.2 and 
3.7, of these Specifications, and the Emergency Contingency Plan). 

3.7 Fill 

A. General 

1, Unless otherwise spedfied, fiii material shall be compacted by the Contractor to a density that 
is not less than 90% of the maximum density, standard proctor (ASTM D698). 
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2. The upper 18 inches of fill material placed in lawns and other areas to tw revegetated shall 
not be compacted beyond that density needed to provide a stable land surlace. 

3. In areas where contaminated materials have been removed, the Contractor shall not begin 
Isackfllling until a radiological survey has been completed and sign-off has been obtained 
from the USEPA. 

4. All fill shall be final graded to the requirements of Part 1 of this Section. After backfilling Is 
completed, the fill (including topsoil) shall be graded to blend with existing contours where 
future construction wlli not be done. 

B. Preparing Areas to be Filled 

1. All vegetable matter and coarse material which might prevent compaction shall be removed 
by the Contractor from the surface upon which the fill Is to be placed. Any loose and porous 
soils shall be removed or compacted to a depth specified by the Respondents or their Agent. 
The surface shall then be plowed or scarified until the surface Is free from uneven features 
that would tend to prevent uniform compaction by the equipment to be used. 

2. Where fills are constructed on hillsides or slopes, the slope of the original ground on which 
the fill is to be placed shall be stepped or keyed by the Contractor. The steps shall extend 
completely through the soil mantle, if any, and Into the underlying formation materials. 

3. PHI shall not be placed on ground which has frozen, unless the ground can be worked (e.g., 
scarified and recompacted) to remove the frost. 

C. Placing and Spreading Fill Material 

1. the Contractor shall not commence backfilling until a radiological survey of the excavation 
has been completed which venfies a|l contaminated materials have been removed as 
required by these Specifications, and the Reld Team Leader has provided the Contractor 
with verbal authorization to begin backfilling. 

2. Fill shall be placed to the line, elevation and grade as required by these Specifications, 
shown In the Worit Plan, or described or shown In the Contractor's Work Plan for this Site, 
Unless othenwise approved in writing by the Respondents or their Agent, the Contractor shall 
use fill stakes to guide backfilling. 

3. Salvaged soil materials shall be used for backfilling unless determined unsuitable by the 
Respondents or their Agent. 

4. When conditions require that contaminated soil will be left In place, backfiil will be placed 
against contaminated soils. In this situation, a six mil polyethylene barrier will be placed to 
mark ttie separation between the soils and to minimize the potential for contaminated soils to 
fall Into the "clean" area. Care will be taken during subsequent operations to prevent 
contaminated spljs from mixing with "clean" soils. 

5. Fill material to be compacted shall be placed by the Contractor In one foot, even, continuous 
layers. Each layer shall be spread evenly and shall be thoroughly mixed during the spreading 
to obtain uniformity of material In each layer. 

6. Uniform moisture distribution In the fill to be compacted shall be obtained by discing, blading 
or other approved methods prior to compaction of a layer. 
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a. When the moisture content of the fill material Is Insufficient to achieve specified density 
requirements, water shall be added by the Contractor until the moisture content is as 
specified. 

b. When the moisture content of the fill material is too high to achieve specified density 
requirements, the fill material shall be aerated by the Contractor by blading, rnlxing, or 
other satisfactory methods until the moisture content is reduced. 

7. Unless otherwire shown in the Work Ran, the Contractor shall maintain a minimum of 10 feet 
of separation between excavation of contaminated soils and placement of dean fill. 

8. Fill on City of Chicago street rights-ofAvay shall be done as required by City of Chicago 
Standard Spedfications. 

D. Compaction 

1. After each layer has been placed, mixed and spread evenly. It shall be thoroughly compacted 
by the Contractor to the required density (see below). 

2. Compaction shall be accomplished by sheepsfoot rollers, vibratory rollers, multiple-wheel, 
pneumatic-tired rollers or other types of acceptable compacting equipment 

a. Selection of compaction equipment will be at the discretion of the Contractor. Equipment 
shall be of such design that It wHI be able to compact the fill to the specified density. 

b. In areas not accessible to or suitable for larger self-propelled roller or vibratory equipment 
(e.g., small areas, within 12 inches over the top of utilities, etc.), the maximum loose-layer 
thickness will be four inches. 

c. Compaction shall be continuous over the entire area and the equipment shali make 
suffident passes over the material to ensure that the desired densify has been obtained 
over the entire area. 

d. The surface of fill slopes shall be compacted so that the slopes are stable and there shall 
be no excessive loose soil on the slopes. 

3. Roadbase backfill shall be compacted to at least 95% of maximum density (ASTM D698 -
standard proctor). 

4. Common backfill shall be compacted as follows: 

a. To at least 90% of maximum density (ASTM 0898 - standard proctor) for all areas except 
as noted below. 

b. To at least 95% of maximum density (ASTM 0698 - standard proctor) for all areas to be 
covered with paving. 

c. To at least 95% according to ASTM 0698 in City of Chicago street right of-ways where 
asphalt will be placed, except for the upper six-inch layer which will be compacted to not 
less than 100%. 

5. Structural fill under buildings, slabs, ramps and stair shall be compacted to at least 95% of 
maximum density (ASTM 0898). 

6. Compaction will not be required In the upper 18 Inches of soil placed in lawns or other areas 
to be revegetated. 

E. When an area has been prepared to receive concrete or asphalt, applicable moisture and density 
requirements shall be maintained in the upper layer until the surtace construction is completed. 
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F. The Contractor shall provide and maintain adequate erosion and drainage control fecllities during 
the construction of the fill areas. The erosion control facilities shaii be maintained in optimum 
condition until the work is compleje. the facilities shall be Inspected following significant rainfaii, 
repairs made and excess sediment removed. It shall be the Contractor's responsibility to prevent 
the discharge of sedimettt offsite or to adjacent water courses. 

G. Backfiii around Utilities, in any case where utilities are disturbed or exposed, ail repair work shall 
be done in accordance with the requirements of the utiiity, or the governing agency (see 
Appendix G - Specification 02840 Site Utilities). 

3.8 Storage(Stockplling) 

A. On the Site 

1. Non-radioactive materials, including fiil. may be temporarily stockpiled on the Site in the 
locations noted in the Contractor's approved Work Plan, or as approved or directed by the 
Respondents or their Agent 

a. As necessary, staged non-radioactive materials shall be covered or otherwise managed 
to control dust 

b. NOh-tadjoactiye materials shall be removed from the vicinity of the properly by the end of 
the work. 

2. Radioactive materials may be staged (temporarily stored) on the Site in locations noted in the 
Contractor's approved Work Ran. 

a. If not in the approved Work Plan, radioactive materials may be staged on the Site only 
with written approval from the Respondents or their Agent These materials shall only be 
stored on contaminated or specially prepared aroas to minimize the potential for 
contarnihation of "dean" areas. 

b. Except when work is actively in progress, the staged materials shall be corhpletely 
covered with ihtipenneable plastic sheeting or other approved covers. 

3.9 Disposal 

A. At a minirhUm, all materials shall be disposed as required by the permits, these Specifications, 
and the laws, rules and regulations of the USEPA, State of Illinois, and the State of Utah.. Ail 
materials disposed off the Site shall be surveyed as required by SOP-345 to determine they are 
suitable for the intended disposal. 

B. If the materials are disposed by landfilling or by recyding, the Contractor shall provide the 
Respondents or their Agent and the Project Coordinator with the name of the landfill or recycler. 

1. The landfill and recycler must be qualified to receive the waste. Qualification Information must 
be provided for ^e landfill or recycler, by the Contractor. 

2. The Respondents or their Agent has the right to reject any landfill or recycler which does not 
meet qualification standards. 

3.10 Landscaping 

Followlhg completion of backfilling to proper line, elevation and grade, the Contractor shall return to the 
site and reinstall or replace all designated items to at least original condition, or as otherwise agreed by 
the Respondents and the property owner. This includes paving, slabs, fences, retaining wails, sprinkler 
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systems, sod, shrubs, bushes, trees and any other appurtenant landscaping, facilities and structures 
which were removed for or damaged by the work. 

3.11 Surveying 

A. A baseline will be established for the Site. This baseline wili be tied to the previous USEPA 
survey done for the property. 

B. Items including, but not limited to, the following will be located of identified in relation to the 
baseline. 

1. Visible property boundaries. 

2. Landscaping. 

3. Facilities. 

4. Structures. 

5. Utilities. 

6. Limits of radioactive contamination. Using the results of previous investigations and the 
baseline, sufficient stakes or markers will be placed to visibly mark the limits so any 
contaminated soil can be properly removed. 

C. The baseline, as above, and the previous surveys also will be used to locate grids for verification 
surveying. The size of the grids will depend on the location and the extent of contamination. 

D. The work for locating items such as the above can be done with equipment and materials such as 
the following: 

1. Theodolite. 

2. Compass. 

3. Cloth Or steel measuring tape. 

3.12 Cleanup 

Upon completion of work in tills section, ail rubbish, debris and excess soils (including fill materials) shall 
be removed from the job sita All construction equipment and implements of service shall be removed and 
the entire area involved shall be left in a neat, clean and acceptable condition. Proper cleanup Of the 
properties shall be a condition of acceptance of the work and final payment. 
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TABLE 02200-1 
RELEASE CRITERIA 

AECOM 

From U^S. NRC, Regulatory Guide 1.86, Table 1 
Nuclide ® Ayeraqe Maximum Remoyabie 

Ufiat. U23S. U238. and associated 
decay products 

5,000 dpm a per 
100 cm^ 

15,000 dpm a per 
100 cm® 

1,000 dpm a per IOO 
cm® 

Transuranics, Ra22s, Ra22a> 
Th230, th228i ThzaOi Pa231. AC227, 
I125 and I129 

100 dpm per 100 
cm^ 

300 dpm per 100 
cm® 

20 dpm per 100 cm'' 

Thnat, Th232, Srgo, Ra223. Ra224i 
U232. Uae. Ii3i and I133 

1,000 dpm per 
100 cm^ 

3,000 dpm per 100 
cm® 

200 dpm per 100 cm'' 

Beta-gamma emitters (nuclides 
with decay modes other than 
alpha emission or spontaneous 
fission) except Srgo and Others 
noted at>oye. 

5,000 dpm 6-7 per 
100 cm® 

15,000 dprri 6-7 per 
100 cm® 

1,000 dpm per 
100 cm® 

d 

e 

Where surface cpntaminatldn by both alpha- and beta-gammaTemitting nuclides exists, the limits 
established for alpha- and beta-gamma-emittfng nuclides should apply independently. 

As used in this table, dpm (disintegrations per minute) means the rats of emission by radioactive 
material as determined by correcting the counts per minute observed by an appropriate detector 
for background, efficiency, and geometric factors associated with the instrumentation. 

Measurements of average contaminant should not be averaged oyer more than one square 
meter. For objects of less surface area, the average should be derived for each such object 

The maximum contamination level applies to an area of not more than 100 cm^. 

The amount of removable radioactive material per 100 cm^ of surface area should be determined 
by wiping that area with dry filter or soft absorbent paper, applying moderate pressure, and 
assessing the amount of radioactive material on the wipe with an appropriate instrument of known 
efficiency. When removable contamination on Objects of less surface area is determined, the 
pertinent levels should be reduced proportionally and the entire surface should be wiped. 
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AECOM 

SECTION 02B40 

SITE UTILITIES 

1.0 GENERAL 

1.1 Scope 

A. this section describes the general requirements for locating, protecting, removing and installing 
site utilities. 

B. The known locations of utilities will be marked prior to start of work by utility locating contractors 
(DIGGER).. 

1. Excavation to or below the locations of known utilities is expected as part of the work for the 
Site. 

2. Utility lines and structures which are to retnain in service shall be protected by the Contractor 
from any damage as a result of his operations. 

3. All repair work, including backfilling, shall be done as required by the goveming utility or 
agency. The Contractor shall contact the goveming utility or agency and determine the 
requirements for properly completing the work. 

1.2 Related Work 

A. Otfier Part 1 Sections of these Specifications 

B. Section 02010 - Demolition and Debris Removal 

0. Section 02200 - Contaminated Material Loadout and Earthwork 

1.3 Heaidi and Safety 

A. Detailed discussions of the potential hazards and the requirements for minimizing the potential for 
harm to project and offeite personnel, and to the environment, are provided in Section 01020 of 
these Specifications and the HASP. 

B. All work shall be done under the supervision of personnel experienced and qualified for the work. 

0. All work will be done as required by OSHA regulations published in 29 CPR 1910 and 1926. 
These regulations are included by reference in these Specifications. 

D. Sampling arid analyses of soils from the Site indicate levels of radioactivity in the soils above 
background levels. Based on the sampling and surveys, the work can proceed under Level D 
personal protection conditions (see HASP). Air and soil monitoring and sampling will be done 
during the work to determine if modifications to Level D work conditions are necessary (see 
Section 02010). Complete descriptions of health and safety requirements for this Site are 
provided Iri Section 01020 of thase Specifications and the HASP. 

1. The Contractor shall be prepared to discontinue work in an area and begin work in an 
altemate area if monitoring and sampling indicate changes in the work conditions may be 
necessary and if so directed by AECOM. 

2. The Contractor shall be prepared to begin working under changed coriditiqns (greater than or 
equal to Level D personal protection with appropriate personal equipment and vehicle 
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decontemination) with minimal delay. The requirements which rhay be necessary if asphalt, 
concrete, wood, rhetal or other construction materials containing hazardous materials or 
levels of radiation above badcground are encountered are discussed in Section 02010 of 
these Specifications. 

E. The Field Team Leader or Health and Safety Cooitlinator may bar any person from the Site who, 
in their opinion, shows a disregard for health and safety requirements. 

1.4 Environmental Safeguards arid Regulations 

The Contractor shall comply with all federal, state, and local regulations, and the requirements of these 
Spectficafions at all times to prevent pollution of air, water and soil. Detailed requirements for the 
protection of the environment are provided in Section 01020 and the HASP. 

1.5 Permits 

A. The Contractor shall be responsible for obtaining all pennits required for the work and additions 
descniied in this section of these Specifications. 

B. Copies of all the necessary pennits shall be provided to AECOM or their Agent and to the Project 
Manager prior to beginning the work. 

C. At a minimum, all work shall be done in accordance with the requirements of the permits or, if the 
work is exempted under CERCLA from any permits, in accordance with the substantive 
requirements which would apply if the work were not exempted from such permits, the 
requirements of these permits are Included by reference in these Specifications. Where the 
requirements of the permits and these Specifications are in conflict, the more stringent 
requirements shall apply. 

1.6 Quality Assurance 

A. Contractor personnel shall be persons qualified by education and experience to perform the 
duties assigned. 

B. The Field Team Leader shall be a person qualilied and experienced in the work described in 
ttiese Specifications. AECOM will provide a Quality Assurance Officer to review all project 
submittals. 

C. All work shall be done according to the requirements of these Specifications. 

1.7 Submittals 

All submittals shall be made to the AECOM or its Agent. 

2.0 PRODUCTS 

2.1 Backfill Materials 

A. GerieraL Fill materials shall be obtained from suitable stockpiles or borrow as defined in these 
Specifications. Materials containing organic (except topsoil), perishable, spongy, frozen, 
expansive or other deleterious materials shall not be acceptable. 

B. Embedment. Embedment material shall be fine aggregate or sand as defined by Part 2 of 
Section 02200 of these Specifications. 
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2.2 Utilities 

Materials used to reconstruct utilities shall be as required by the utility company, the goveming municipal 
agency, or the building code. 

3.0 EXECUTION 

3.1 Location 

A. The known locations of utilities shall be Identified prior to the start of any excavation. The 
Contractor shall be responsbie for field verifying utility locations and for obtaining any necessary 
additional Information to properly Implement and execute the Work Plan. 

1. Known and suspected utilities are shown on the currant site survey. The locations as shown 
may prove to be Inaccurate and other obstructions not shown may be encountered. Any 
reliance on this Information will be at the Contractor's risk. The Contractor shall arrange to 
have all utilities located by the utility companies or a utility location service prior to beginning 
work (e.g., DIGGER). 

2. Excavations In the areas of suspected underground utilities shall be done In compliance with 
current regulations for protection of utilities for the City of Chicago. 

B. Utility lines and stmctures which are to rernain In service shall be protected by the Contractor 
from any damage as a result of his operations. 

1. Where utility lines or structures not shown on the site survey are encountered, the Contractor 
shall report them tp AECOM or Its Agent before proceeding with the work. 

2. Uriless their excavation is necessary to allow work to proceed or as a result of contamination, 
the Contractor shall bear the cost of repair or replacement of any marked utility lines or 
structures which are broken or damaged by his operations. 

3. All repair work, including trackfllling, sfrall be done as required by the governing utility or 
agency. The Contractor shall contact tire goveming utility or agency and determine the 
requirements for properly completing the work. 

3.2 Existing Utilities Designated for Excavation 

A. Overhead Utilities shall be removed and replaced by the utility if such Is necessary for proper 
completion of the vrork. If the utility vrill not or cannot remove them, procedures for excavation will 
be discussed with and approved by the utility. At a minimum, removal of overhead utilities shall 
Include the following. 

1. Obtain the necessary disconnects and verify the utilities are de-energized and grounded prior 
to the work. 

2. Remove cables and guy-wires from the utility poles. 

3. Determine If the above- and below-grade sections of the poles are contaminated with 
radiological materials. 

a. If the above-grade sections are not contaminated and the lower section is, or if the 
potential for contamination of the below^grade section Is unknown, fell above-grade 
sections of utility poles by sawing or other suitable methods to separate tiie 
uricontaminated above-grade sections from the potentially contaminated below-gfound 
section. 
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b. If both sections are contaminated, the pole may be removed by felling the above-grade 
part and excavating the below-grade part, or by pulling the pole from the ground with a 
crane or other equipment 

4. Uncontaminated components of overhead utilities, such as cabies, guy-wires, etc., shall be 
disposed as required by Section 02010 of these Specifications. 

5. Contaminated romponents of overhead utilities shall be reinoved and processed for loadout 
and disposal as other contaminated debits (see Section 02010 of these Specifications). 

6. Excavated materials shall be handled as required by Subparts 3.5, 3.6, 3-8 and 3.9 of Section 
02010 of these Specifications. 

B. Underground Utiiities to be removed may be removed by the utility. At a minimum, the following 
procedures shall be used. 

1. Obtain the necessary disconnects or shutoffs prior to the work and verify the utility is 
de-energized, drained, or purged as necessary (lock-out and tag-out procedures properly 
implemented). 

2. Excavate and manage rhaterials to access contaminated utilities or bedding materials as 
required in Subparts 3.5, 3.6, 3.8 and 3.9 of Section 02010 of these Specifications. 
Monitoring of excavations will be required both on-site and in adjacent rights-of-way. 

3. Remove, decontarhlnate and dispose of contamiriated utiflty materials as required in subparts 
3.5,3,6,3.8 and 3.9 of Section 02010 of these Spedfications. 

4. Replace, repair, or abandon the removed utility as directed by these Specifications and the 
Work Plan, or the utility company or rhunicipal agency having jurisdiction. 

a. Replacernent or repairs of the utilities shall be in accordance with the requirements of 
tiiese Specifications or the utility or agency. 

b. Abandoned utilities shall be capped as required by Article 3.3 of this section. 

3.3 Ufiderground Utilities Encountered During Excavation 

A. Damage to utilities shall be repaired under the supervision of the respective utility service or 
municipal agency havirig jurisdiction. 

B. Abandoned utilities shall be cleaned of ail encrusted contamination. Open ends or broken pipes 
shall be property capped. 

1. At a minimuin, capping may be done by crimping, pouring concrete around, or plugging the 
open end in such a way as to prevent a 'least path of resistance" for any future gas leaks. 

2. Capping will be done as required by the utility or municipal agency if their requirements 
exceed those above. 

C. Active utilities shall be supported in-place. If suitable, or removed and replaced as necessary to 
excavate to the depths shown in the Work Plan. 

1. Support or removal and replacement shall comply with the more stringent requirements of the 
affected utility or municipal agency or these Specifications. 
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2. Utility lines, whether removed or left in^place, shall be cleaned of encrusted contamination as 
required and described by Section 02010 of these Specifications. 

3. Removed utilities shall be managed and disposed as required in Section 02010 for other 
demolition debris. 

3.4 Underground Utility instaliations 

A. The Contractor shall coordinate interruptions of utility services through AECOM or its Agent 

B. If utilities are installed after backfilling is complete, all excavations shall be by open cut 

1. The banks of the trenches should be as vertical as possible. Shoring and bracing, as 
necessary shall be designed by a qualified Professional Engineer competent in soils 
engineering. The design of shoring and bracing shall be provided to AECOM or its Agent 

2. If rock is encountered, the base of the trench will be overexcavated at least six inches to 
allow for placement of bedding material. 

C. If utilities are installed before backfilling is completed to final line, elevation and grade, the fill shall 
be to at least 12 inches above the top of the utility before excavation and placement of the utility 
Is begun. 

D. Trench Preparation. The bottom of the trench shall be accurately excavated to line, and graded 
and shaped fp fit the lower one-quarter of the pipe to provide uniform bearing and support for 
eadi section; wedging and blocking will not be permitted. If the pipe has bell ends, the trench 
shall be overexcavated at the joints. If the common fill is granular, the base of the trench shall be 
scarified to a depth of sue inches and recompacted to at least 95% of maxinuim density at ±2% of 
optimum moisture (standard proctor, ASTM D698). if the common backfill is not grariular in 
nature, the base of the trench shall be overexcavated six inches and backfilled with granular 
(embedment) material compacted to at least 95% of maximum density at ±2% of optimum 
moisture. 

E. Utility Embedment, Ail utility lines except electric lines and irrigation lines two inches or less in 
diameter shall be embedded in fine aggregate (see Subpart 2.1.13 of this section). 

1. Embedment material shall extend a distance equivalent to the utility diameter above, be|Ow 
and to the sides of the utility for utilities greater than six inches in diameter. A six-inch 
embedment shall be provided for utilities less than or equal to six Inches in diameter. 

2. Care shall be taken not to disturb either the horizontal or vertical alignment of the utility; 
embed both sides of the utility simultaneously. If necessary, compact embedment material 
by hand to avoid displacement and damage to the utility. 

F. All utility installations shall be inspected by AECOM, and by the utility or municipal agency If 
necessary, at the following times. 

1. Before placing embedment material over the utility. 

2. Before placing common fill over the embedment material. 

G. Cornpaction of common material over the utility shall be by manuaiiy-operated power equipment 
or by hand until at least 12 inches of fill has boon placed oVer the utility. Darnage to the utility by 
compaction or other causes after proper installation shall be the responsibility of the Contractor. 
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H. Tests. Testing shall be done on all repaired or replaced systems. Testing may be done by the 
utility or municipal agency or Contractor. Ail testing will be done as required by the utility, 
municipal agency or applicable building code. All testing will be done In the presence of AECOM, 
and utility, municipal agency or building Inspectors, as necessary. 
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Appendix F 

Health and Safety Plan 
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EMERGENCY PHONE NUMBERS 

IN THE EVENT OF AN EMERGENCY DIAL 911 

AMBULANCE SERVICE 
FIRE DEPARTMENT 
EMERGENCY RESCUE SWVICE 
POLICE DEPARTMENT 
NATIONAL RESPONSE CENTER 
POISON CONTROL CENTER 
NORTHWESTERN MEMORIAL HOSPITAL 
PROJECT COORDINATOR (Steve Komder) 

ILLINOIS EMERGENCY MANAGEMENT AG^CY 
Dept of Nuclear Safety(IDNS) Emergency Number 

911 
911 
911 
911 
1-800-424.8802 
1-800-732-2200 
(312) 908-2000 
(847)279-2448 
(847) 343-6007 cell 
(217)782-7860 
(217)785-0600^ 

USEPA REGION 5 24-HOUR EMERGENCY NUMBER (312) 353-2318 

' Primary notification strpuld be made to USEPA Region 5. The IDNS emergency number (217-785-
6000) can be used as a secondary notification number. 

i 
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Hospital Location and Directions 
Northwestern Memorial Hospital 

250 E. Superior Street 
Chicago, IL 60611 

AECOM 

Directions: 
1. Start at 500 N LAKE SHORE OR, CHiCAGO going toward N MCCLURG CT 
2. Turn Right on N MCCLURG CT 
3. Turn Left on E HURON ST 
4. Turn Right on N ST CLAIR ST 
5. Turn Right on E SUPERIOR ST 
4. Arrive at 250 E SUPERiOR ST, CHICAGO, on the left 

go 0.1 mi 
go 0.2 mi 
go 0.3 mi 
go 0.1 mi 
go 0.1 mi 
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. EMERGENCY PLAN 

In the event excavation within the potentially impacted area (site specific) is required on an emergency 
basis, the following shall be incorporated to the extent possit)le, and all personnel working in the 
potentially impacted areas shall be given the opportunity to read this section of the Health and Safety 
Plan (HASP). The remainder of the attached HASP will be implemented as conditions allow. 

A. PROTECT WORKERS POTENTIALLY EXPOSED TO IMPACTED SOIL 

1. Notify workers that levels of radiation above background levels may be present in excavated soil. 
2. Avoid ingesting soil. 

Avoid inhaling dust from contaminated areas. 
Minimize contact with the soil to the extent possible. 
Wear protective coveralls or disposable coveralls to facilitate cleanup of workers. 

3. Screen excavation for gamma radiation (Nal detector). 

B. AVOID SPREAD OF CONTAMINATION 
1. Limit erosion transport of excavated soil through use of hay bales, Sand bags, temporary tierm 

materials to minimize uncontrolled runoff. 
2. Cover any excavated soil piles until screened for potential coritemination. 
3. Screen soil prior to transport away from project site using Nal gamma detector. 
4. Do not remove equipment which has been in contact with potential contamination until it has been 

checked and released. 

C. MINIMIZE POTENTIAL PUBLIC CONTACT. 
1. Limit access to excavated soil using barricades, temporery fencing, jersey barriers. 
2. Cover extavated piles to minimize fugitive dust Wet dusty excavations. 
3. Control, to the extent possible, off-site tracking by vehicles, potentially contaminated bopfs or 

clothing by workers. 

D. MONITOR CONTAMINATION 
1. To the extent practicable, provide gamma radiation screening of the exposed soils in the 

excavatipn (Nal detector). 
2. When possible, provide high volume air samplers immediately adjacent to potential or known 

exposed contaminated soil, to monitor for fugitive emissions (dust, radon gas). 
3. Survey ground surface/pavement surface around potential or knovm contamination locations for 

elevated gamma radiation (Nal detector). 

E. DISPOSAL 
1. Any excavated matenal should be disposed as required by law. 

F. NOTIFY AUTHORITIES 
1. Notify agencies identified on the enclosed emergency notification list. 

Notification should include, as a minimum, the following 
1. Location of Excavation 
2. Potential Contact with Thorium Containing Soil 
3. Field sun/eys and sampling measured a maximum reading of . -- cpm (if readings 

have been taken) In soils remaining, although higher concentrations may be present. 

ili 
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1.0 SCOPE OF PLAN 

the following Health and Safety Plan (HASP) will be utilized and modified as necessary in order to 
minimize and prevent exposures to hazardous substances and conditions related to all excavation and 
restoration activities at tiie Site. All personnel assigned to this project virill be required to review 
thoroughly the contents of the HASP and to strictly adhere to the policies and procedures listed herein. 
This HASP is for use only by AECOM as the remediation manager and by their designated contractors 
and consultants, and apprtrved Site visitors. USEPA, and other agencies, are not considered visitors and 
will be required to conform to their own Health and Safety Plans. 

This plan meets the requirements of OSHA 29 CFR 1910.120, Hazardous Waste Operations and 
Emergency Response, and applicable subparts of OSHA 29 CFR 1926,1910 arid 10 CFR. Visitors will be 
required to review the health and safety plan and read and sign the visitor Information sheet (Figure 1.1). 
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FIGURE 1.1 
VISITOR INFORMATION SHEET 

NOTICE TO VISITOR; ALL VISITORS MUST BE ESCORTED AT ALL TIMES WHILE ON THIS SITE. 

^.4 CAUTON. Radioactive materials may be present on this site. 
Radioactive materials may be found throughout the site. Grounds, and 
equipment have low levels of contamination. 

CAUTION CAUTION CAUTION CONTROLLED AREAS: Do 
not enter areas with these 
signs unless you have an 
escort of health physics has 
given ^eciflc approval and 

RADIATION CONTAMINATION AIRBORNE you understand access 
AREA AREA RADIOACTIVITY limitations. 

# 

II JHL You must wear protective clothing in 
controlled areas. Health physics will provide 
you with instructions. 

You must wear a personal radiation dosimeter 
if you enter an area which is controlled. 

No smoking, eating, drinking or 
chewing in controlled areas. 

NO EXCEPTIONS. 

.Notify Health Physics if you do not understand these instructions. 

Signature. Date 
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2.0 SAFETY MANAGEMENT 

The following safety management structure, Figure 2.1, will be utiiized for the implementation, 
administration, and monitoring of the HASP. 

2.1 Health and Safety Coordinator 

The Health and Safety Coordinator (HSC) shall assume overall responsibility for the HASP. The HSC or 
designee shall rnonitor and maintain quality assurance of the HA^ until project completion. Principal 
duties of the HSC include: 

• Review project background data, 

• Approve all HASP modifications, 

• Administer and enforce the HASP, 

• Evaluate the adequacy of personal protective equipment (PPE) to be used by Site personnel, 

• Conduct required on-site training except tailgate safety meetings that will be conducted by the 
Field Team Leader, 

• Brief visitors on work Site conditions, and 

• Administer personnel and perform ambient air monitoring procedures. 

The HSC or designee has the authority to stop work in 0ie event conditions develop which pose an 
unreasonable risk to Site personnel or persons iri tiie Vicinity. 
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PROJECT MANAGEMENT ORGANIZATION CHART 

Figure 2.1 
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3.0 PERSONNEL RESPONSIBILITIES 

TTie HSC or designee will administer and supervise the HASP at the work-site level. He will monitor all 
operations and will be the primary on-site contact for health and safety issues, and will have full authority 
to stop operations if conditions are judged to be hazardous to on-site personnel or the public. 

The HSC will brief all Site personnel on the contents of the HASP. Personnel will be required to review 
the HASP, and have the opportunity to ask questions about the planned work or hazards. The Field 
Team Leader will conduct tailgate safety meetings to familiarize the Site personnel with Site conditions, 
boundaries, and physical hazards. Site personnel will conduct their assigned tasks in accordance with 
the HASP at all times. As necessary, tiie Field Team Leader will conduct radiation training and provide 
briefings on radiation issues that arise during construction. These activities will take place as part of the 
teilgate safety meetings, or during special meetings to address more irnmediate concerns, dependent on 
the issues being addressed. 

If at any time Site personnel observe unsafe conditions, feulty equipment or other conditions which could 
jeopardize personnel health and safety, they are required to immediately report their observations to the 
HSC or Field Team Leader. 

Work zones vyill be established at the Site. These zones include clean/support zones, decontamination 
rones, and exclusion rones. Although the clean/support zones are anticipated to remain fixed, other 
rones will move about the Site as excavation wOrk progresses. 
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4.0 HAZARD ASSESSMENT 

The following represents potential hazards associated with this project 

4.1 Principal Contaminants (Known or Suspected) 

Radioactive Contamination; 
• Thorium: the entire thorium (Th-232) decay chain 
• Uranium: the entire uranium (U-238) decay chain 
• Actinium: the entire uranium (U-235) decay chain 
• Radium: Ra-226 and Ra-228 
• Radon: Rn-220 and Rn-222 

The known total radium concentration present in the soii potentially exceeds 100 pCi/g for some locations 
within the project site. The following primary routes of entry to the t>ody will be considered: 

Route Entry Made Via 
Inhalation Airborne dust cohteining heavy metal radionuclides and radon. 

Ingestion Airborne dust containing heavy metal radionuclides/Contaminants. 
Improper or poor personal hygiene practices. 

Eye and Skin Direct contact with contaminants. 
Improper or poor personal hygiene practices. 
Airborne dust containing heavy metai/radionucllde contaminant. 
Cuts and abrasions. 

Direct Exposure Penetrating gamma radiation in air and soii. 
Exposure to X-rays. 

Chemicai Contamination Polynuciear Aromatic Hydrocarbons (PAHS) 

PAH contamination is present in tiie urban fiii materials on site. These materials include coal cinders, ash 
and fire debris. Typicai PAH concentrations are in the low part per million range. 

The use of perisonai protective equipment, proper procedures and dust suppression activities will 
minimize any hazard to site personnel from either the elevated radioactivity or PAH contamination. 
Speciftc safety procedures will be covered in subsequent sections of this Site Safety Pian. 

BsyjS Entry Made Via 
Inhalation Airborne dust 

Ingestion Airborne dust 
Improper or poor personal hygiene 

Skin and Eye Direct contact with contaminated soil 
Improper or poor personal hygiene 
Airborne dust 
Cuts and abrasions 

4.2 Physical Hazards 

Before field activities begin, the HSC wiil conduct a Site reconnaissance to identify any real or potential 
hazards created from Site activities. Physical hazards inherent to constnjction activities and 
power-qpeiated equipment may exist. 
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4.2.1 Heat Stress 

Reid activities in hot vi^ather create a potentiai for heat stress, the warning symptoms of heat stress 
include fatigue; loss of strength; reduced accuracy, comprehension and retention; and reduced alertness 
and mental capacity, to prevent heat stress, personnel shall receive adequate vyater supplies and 
electrolyte replacement fluids, and maintain scheduled work/rest periods. 

the Field team Leader or designee shall continuously visually monitor personnel for signs of heat stress. 
In adcfition, field personnel wil) be instructed to observe for symptoms of heat stress and methods on how 
to control It One or more of the foiiowing control measures can be used to help control heat stress. 

• Provision of adequate liquids to replace lost body fluids. Employees must replace body fluids lost 
from sweating. Employees must be encouraged to drink more than the amount required to satisfy 
thirst, 12 to 16 ounces every half-hour is recommended. Thirst satisfaction is not an accurate 
indicator of adequate salt and fluid replacement Replacement fluids Can tie commercial mixes 
such as Gatorade. 

• Establishment of a work regimen that will provide adequate rest periods for cooling down. This 
may require additional shifts of workers. 

• Breaks should be taken in a cool and shaded rest area (77 degrees is best). 

• Employees shall remove impermeabfe protective garments during rest periods. 

• Employees shall not be assigned other tasks during rest periods. 

• All employees shall be informed of the importance of adequate rest acclimation, and proper diet 
in the prevention of heat stress. 

4.2.2 Cold Stress 

Field activities are anticipated during cold weather during a period when temperatures average below 
freezing. The following guidelines will be followed. 

Persons working outdoors in temperatures of 40 degrees and below may suffer from cold exposure. 
During prolonged outdoor periods with inadequate clothing, effects of cold exposure may even occur at 
terhperatures well above freezing. Cold exposure may cause severe injury by freezing exposed body 
surfaces (frostbite) or result in profound generalized cooling, possibly causing death. Areas of the body 
which have high surface area-to-volume ratios such as fingers, toes and ears are the most susceptible to 
frostbite. 

Tvvo factors influence the development of a cold injury: ambient temperature and the velocity of the virind. 
Wind chill is used to describe the chilling effect of moving air in combination with low temperature. For 
instance, 10" F with a wind of 15 miles per hour (mph) is equivalent in chilling effect to still air at -18°F. 

As a general rule, the greatest incremental increase in wind chill occurs when a wind of 5 mph increases 
to 10 mph. Additionally, water Conducts heat 240 times faster than air. Thus, the body cools suddenly 
when external chemicai-protective equipment is removed if the clothing underneath is 
perspiratiorvsoaked. 

Local injury resulting from cold is included in the generic term frostbite". There are several degrees of 
damage. Frostbite of the extremities can be categorized into: 

• Frost nip or incipient frostbite: Characterized by sudden blanching or whitening of skin. 
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• Superficial frostbite; Skin has a waxy or white appearance and is firm to the touch, but tissue 
beneath is resilient 

• Deep frostbite: Tissues are cold, pale, and solid; extremely serious injury. 

Prevention of frostbite is vital. Keep the extremities warm. Wear insulated clothing as part of one's 
protective gear during extremely cold conditions. Check for symptoms of frostbite at every break. The 
onset is painless and gradual - you might not know you have been injured until It is too late. 

To administer first aid for frostbite, bring the victim indoors and rewann the areas ouicklv in water 95° to 
10d°F. Give individual a warm drink - not coffee, tea, or alcohol. The victim should not smoke. Keep the 
frozen parts in warm water or covered with warm clothes for 30 minutes, even though the tissue will be 
very painful as it thaws; then elevate the injured area and protect it from injury. Do not allow blisters to be 
broken. Use sterile, soft, dry matedal to cover the injured areas. Keep victim warm and get immediate 
medical care. 

4.2.3 Electrical Hazards 

Overhead power lines, downed electrical wires, buried cables and improper use of electrical extension 
cords can pose a danger of shock or electrocution. All Site personnel should immediately report to the 
Fteld Team Leader any condition that could result in a potential electrical hazard. 

The Reld Team Leader will notify Site personnel during the safety meetings of the locations of known 
underground cables and utilities. 

4.2.4 Noise Hazard 

Operation of equipment may present a noise hazard to woikers. Site personnel will utilize hearing 
protection when noise levels are determined to be in excess of 29 CFR 1910.95 requirements. Noise 
monitoring will be performed by the HSC as needed. 

4.2.5 Overt Chemical Exposure 

Typical response procedures include; 

SKIN CONTACT: 
Use copious amounts of soap and water. Wash/rinse affected area thoroughly, then provide appropriate 
medical attention. Eye wash will be provided on-site at ^e wOrk zone and support zone as appropriate. If 
affected, eyes should be continuously flushed for a minimum of 15 minutes. 

INHALATION: 
Move to fresh air and transport to hospital. Decontaminate as other actions permit. 

INGESTION; 
Transport to emergency medical facility. Decontaminate as permitted by other requirements. 

PUNCTURE WOUND OR LACERATIONS: 
Transport to emergency medica) facility. Field Team Leader will provide chemical safety information to 
medical personnel as requested. Decontaminate as permitted by other requlremente. 

4.2.6 Adverse Weather Conditions 
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In the event of adverse weather conditions, the Field Team Leader will determine if work can continue 
without endangering the health and safety of field workers. Some Items to be considered before 
determining if vwtrk should continue are: 

• Potential for heat stress and heat-related injuries. 
• Potential for cold stress and cold-felated Injuries. 
• Treacherous weather-related working conditions. 
• Limited visibility. 
• Potential for electrical storins or high winds. 

4.3 Medical Evaluation and Surveillance Program 

All field project personnel shall receive a medical evaluation in accordance with 29 CFR 1910.120. 
Personnel who receive a medicai evaluation Will be notified by the medical contractor as to the outcome 
of their evaluation. This will be in the form of a confidential report addressed to the Individual and will 
contain a breakdown of the clinical findings. In addition, it will indicate any areas of concem which would 
justify further medical consultation by the individuars personal physician. In the event that the areas of 
concem are of a severe nature, a follow-up notification will be made to the individual by the medical 
consultant to answer any questions the employee may have. 

4.3.1 Doslmetry/Personnel Monitoring 

Project personnel Involved With remedial activities within an exclusion zone will participate in a dosimetry 
program administered by ttie HSC. (The dosimetry program shall comply with 32 lAC 340\ i.e., 
dosimeters will be processed by a dosimetry processor accredited by the National Voluntary Laboratory 
Accreditation Program.) The HSC shall maintain records of all radiation exposures Incurred by field 
personnel including all contractors. These records will be maintained in an up-to-date manner to comply 
with the requirements of 32 lAC 340.4010. The HSC shall review the resuits of personal exposure 
monitoring to determine compliance with exposure limit requirements. 

4.3.2 Requirement for Dosimetry 

Personal dosimetry is required for anyone Who enters a radiologically controlled area in which he/she 
may receive in one calendar year a dose in excess of 10% of the limits in 32 lAC 340. Any person who 
works in a radiation area will be required to have a personal dosimeter. As a matter of policy, individuals 
will be required to use a dosimeter (either self-reading type, film badge, Thermoluminescence Detector 
(TLD) or Optically Stimulated Luminescence Dosimeter (DSL)) whenever they enter the Exclusion Zone. 

4.3.3 Bioassay 

Bioassay is the determination of the types and amounts of radioactive materials, which are inside the 
body. By analyzing the rate of deposition, the rate of excretion, and any other available information 
regarding placement in the body, internal exposures from radioactive materials can be estimated. 

Procedures for bioassay will be consistent with the previous Lindsay Light Health and Safety Plan, 
Bioassays are not anticipated to be required for the excavation and removal activities proposed, based on 
levels documented as present 

The decision to use bioassay will be made by the Health and Safety Coordinator. In the event that a 
worker has an excessive Intake or the potential to receive greater than 10% of the Annual Limit on Intake 
(ALI). bioassay shall be ordered. Data from Lapel Air Samplers shall be used as a factor in determining 

^ The IDNS regulations are usually more restrictive than US Nuclear Regulatory Commission (NRC) regul^ions. 
However, if there Is a conflict between IDNS and NRC regulations, the NRC regulations vyill be used to determine 
comptance. 
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whether or not bioassay is warranted. If workers are found to have been present in locations where 
airborne radioactivity concentrations are found to be greater than 30% of the Derived Air Concentration, 
bioassay wiii be considered. 

4.3.4 Emergency Medical Treatment 

Emergency first aid should be administered on-site as appropriate. The individual should be 
decontaminated if possible, depending on the severity of the injury, and transported to the nearest 
medical facility, if needed. Treatment of the injury is of primary concern and decontamination a 
secondary concem. Levels of radioactive contamination at the Site could be acutely hazardous if 
decontamination is not undertaken during an emergency situation. The Field Team Leader will complete 
the appropriate Ihddent report, if warranted. See Section 4.4, Accident and Incident Reporting. 

An emergency first-aid station will be established and will include a first-aid kit for onsite emergency first 
aid. 

Provisions for emergency medical treatment shall be integrated with the following guidelines: 

• At least one individual qualified to render first aid and Cardiopulmonary Resuscitation (OPR) wiii 
be assigned to each shift. 

• At least one individual trained in radiation emergency response will be assigned to each shift 

• Emergency first aid stations in the immediate work vicinity. 

• Conspicuously posted phone numbers and procedures for contacting ambulance services, fire 
department, police, and medical fadlities. 

• Maps and directions to medical facilities. 

• Conspicuously posted evacuation routes and gathering area locations shall be posted around the 
Site. 

4.4 Accident and Incident Reporting 

Ail accidents, injuries, or incidents will be reported to the HSC. This accident/incident wiii be reported as 
soon as possible to the employee's supervisor. An Acciderit/lncident Form will be completed by the Field 
Team Leader, and a copy will be forwarded to the AECOM Project Manager. A copy of the form is shown 
as Figure 4.1. 
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FIGURE 4.1 
ACCIDENT/EXPOSURE INVESTIGATION REPORT 

COMPANY DATE 

INVESTIGATION TEAM 

EMPLOYEE'S NAME & ID 

SEX AGE JOB DESCRIPTION 

DEPARTMENT & LOCATION 

ACCIDENT DATE & TIME 

DATE & TIME ACCIDENT REPORTED TO SUPERVISOR 

NATURE OF INCIDENT 

NATURE OF INJURY 

REFERRED TO MEDICAL FACILITY/DOCTOR • YES • No 

EMPLOYEE RETURNED TO WORK • YES DATEH'IME • No 

• INJURED EMPLOYEE INTERVIEW/STATEMENT - ATTACHED 

WITNESSES 

• WITNESSES INTERVIEWS/STATEMENTS ATTACHED 

• PHOTOGRAPHS OF SITE - ATTACHED 

• DIAGRAMS OF SITE-ATTACHED 

EQUIPMENT RECORDS - ATTACHED - REVIEWED • YES • No 

ACCIDENT/EXPOSURE INCIDENT DESCRIPTION 
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FIGURE 4.1 
ACCIDENT/EXPOSURE INVESTIGATION REPORT 

ACCIDENT DESCRIPTION 

DATE & TIME LOCATION 

EMPLOYEES INVOLVED 

PREVENTIVE ACTION RECOMMENDATIONS 

CORRECTIVE ACTIONS COMPLETED MANAGER 
RESPONSIBLE 

DATE 
COMPLETED 

EMPLOYEE LOST TIME - TEMPORARY HELP - CLEANUP - REPAIR - DISCUSSION 
ACCIDENT Ctost 

ANALYSIS 
iNVESTiGATION COMPLIANCE TOTAL COST 

MEDICAL 

PRODUCTION LOSS 

REPORT PREPARED BY DATE COMPLETED 

SAFETY COMMITTEE REVIEW • YES n No 
CORRECTIVE ACTION DATE STARTED 

SAFETY COMMUNICATION NOTICE PREPARED DATE 

SAFETY DIRECTOR SIGNATURE 
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FIGURE 4.1 
ACCIDENT/EXPOSURE INVESTIGATION REPORT 

AccroENT DESCRIPTION 

DATE & TIME LOCATtON 

EMPLOYES INVOLVED 

EMPLOYE INTERVIEW/STATEMENT - INJURED EMPLOYEE - WITNESS 

EMPLOYEE NAME 

INTERVIEWED BY 

ACCIDENT DIAGRAM/PHOTOGRAPHS 
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5.0 TRAINING 

All Site personnel potentially in contact with impacted soil or yvho are involved in the excavation and/or 
loading for transport of radiologically-impacted soil shall be trained and certified in accordance with 29 
CFR1910-120. 

5.1 Project- and Site-Specific Training 

Prior to project start-up, all assigned personnel shall receive an initial project- and site-specific training 
session. This training shall include, but not be limited to, the following areas; 

Review of the Health and Safety Plan; 
Review of general radiation principles and compounds; 
Review of applicable radiological chemical and physical hazards; 
PPE levels to be used by Site personnel; 
Site security control; 
Emergency response and evacuation procedures; 
Project communication; 
Required decontamination procedures; 
Prohibited on-site activities; 
Instructions to workers in accordance vwth 10 CFR 19.12; and 
U.S. NRC Regulatory Guide 8.13 and Declared Pregnant Wonrian Policies (Females). 

5.2 Visitor Orientation 

All non-essential personnel and \feitors who plan to enter the exclusion zone will be briefed on the HASP 
requirements and 10 CFR 19.12 requirements prior to entry virith a trained Site escort. In addition, ferhale 
visitors will be instructed regarding U.S. NRC Regulatory Guide 8.13 and Declared Pregnant Woman 
Policies. 

5.3 Safety Tailgate Meetings 

Before the start of the work week, on Monday morning, the Field Team Leader will assemble the Site 
personnel for a brief safety meeting. Additional meetings will be conducted throughout the week, as 
needed, to address safety concerns and precautions. The puipose Of these meetings will be to discuss 
project status, problem areas, conditions, safety concerns, PPE levels and to reiterate HASP 
requirements. The Field Team Leader will complete a Safety Meeting Report (Figure 5.1) tp indicate the 
(fontents of the meeting and the attendees. 

5.4 First Aid 

At least one (1) individual, trained and qualified to administer first aid and CPR in accordance with 
American Red Cross requirements, who is also trained in radiological response, will be present at the 
Site. 

5.5 Safe Work Permit 

Site workers in special work conditions such as confined space, hot work, trenching, or other physical 
hazards, must be skilled at such work and trained to recognize these as special work conditions. 
Confined space is defined by OSHA 1910.146. Section 13 of this HASP contains further information on 
the confined space program to be followed. 

Figure 5.2 shows the Safe Work Permit to be completed by the HSC and signed by Workers for special 
work conditions. 
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Figure 5.3 show the issues which wiil be addressed in the event soil is encountered which exhibits low 
level contamination. The potential low level contamination includes the presence of possible residual 
petroleum products from an exiisting or former underground storage tank or o^er source of fuel or 
polynudear aromatics hydrocarbons (PAHs) contamination, such as tar, cinders, or coal ash. 
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FIGURE 5.1 
SAFETY MEETING REPORT (Page 1 of 2) 

DATE DURATION OF MEETING DATE 
FROM: 

•A.M. np.w 
To: 

DA.M. . DP.M. 
NUMBER PRESENT NUfcBERAeiSENT MECTiito CONDUCTED BY DID MEETI^ I^UDE F^OUIRS TRAINING? 

• YES (DESCRIBE BELOW) GNO 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

DISCUSSION OF SAFE/UNSAFE WORK PRACTICES, MATERIALS, PRECAUTIONS, HAZARDS, EQUIPMENT FAMILIARIZATION, 
ETC. 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

HEALTH AND SAFETY 
COORDINATOR'S 
PRESBITATION 

SITE WORKER 
FEEDBACK 

CoMNOiTs, QUESTIONS, COWLAINTS, ETC. 

SITE WORKER 
FEEDBACK 

SITE WORKER 
FEEDBACK 

SITE WORKER 
FEEDBACK 

SITE WORKER 
FEEDBACK 

SITE WORKER 
FEEDBACK 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

KNOWN PLANS FOR CORRECTION, PARTS ON ORDER, ITEMS TO BE DISCUSSED WITH DEPART. HEAD, AND CORRECTION OF 
ITEMS PREVIOUSLY SuBMrrrED 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

HEALTH AND SAFETY 
COORDINATOR'S 

CORRECTIVE ACTION 
PLAN 

PROJECT 
MANAGER'S 
COMMENTS 

RESOLUTION OF QUESTIONS, ITEMS OR ISSUES RAISED IN MEETING OR WITH SUPERVISOR 

PROJECT 
MANAGER'S 
COMMENTS 

PROJECT 
MANAGER'S 
COMMENTS 

PROJECT 
MANAGER'S 
COMMENTS 

HEALTH AND SAFETY COORDINATOR PROJECT MANAGER 

FELD TEAM LEADER 
HAVE SITE WORKERS AI i ENDING SIGN ON REVERSE SIDE. 

FORWARD A COPY TO THE PROJECT COORDINATOR 
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FIGURE 5.1 

TO BE SIGNED BY ALL SITE WORKERS ATTENDING THE MEETING 

i HAVE RECEIVED AND UNDERSTAND THE INFORMATION AND/OR TRAINING INDICATED ON THE REVe^SE SIDE. 
SIGNATURE DATE SlGNATXntE DATE 

Usrr Aa SIIE VV0RKER8 ABSENT FROM THE MEETINO 
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FIGURE 5.2 
SAFE WORK PERMIT (Faae 1 of 2) 

AECOM 

COMPLETED PERMIT MUST BE POSTED AT THE ENTRY OR WORK SITE. 
ISSUED BY DATE T|I£(FR0M) 

• A.M. 
• PJA 

TIME (To) 
• AJUI. 
• PJH. 

ACCEPTS BY 1 RESPONSiBiLrrY TRANSFERRED TO (NAME) 
LIST Au WORKS (ON BACK) OR ATTAOI ROSTER 1" . 

1. WORK LIM(TH3 TO THE FOLLOMNG: (DESCRPTION AND AREA/EQUIPMENT) 

2. SAFETY EQUIPMENT (OTIER THAN AREA REQUIREMENTS) • NONE 

• RAINSUTT DGLOVEB • FACE SHIELD 
• CHEMICALSUT • tkAnna PROTBisnoH DHooo 
nRuaaERBooTS • CiCMCALOofwii-s • FAIL RESTRAINT DEVICE 

• GROUND FAULT ORCUT INT. • AIRPAI:K(SCBA) aFiREREsisrAHTCijCTHNG' 
BARHCADES/WARMNO SIGN • SUPPLIED Am •LOMBSIEEVQ 
C0MMU>roATPNSE0PT(E5T> D RBPIRATOR gons J 

3. TtE PBISON RECBVINS THE PERMIT VBSFIEB THAT All. WORKERS; 
• YES E KWWTHELOCATlONOFTHEPHONEORINTEnCOM 

"D F. KNOW THE PROCEDURES FOR SAFE JOS OOUPIETION 
YES •B" 

O YES 
BYS" 

A. HAVE ESN 1HR0USH THE SAFETY ORSITATION 

a UWIBKSTANDAPPUCABLEHAZCOM ANDRACaA'nONREOUREMENTS 

O. HAVEINSFECrEO AU-raOLS/EaUPMENT 

H. UNDERSTAND THE ciEAN UP REouiREMBiTs 

• YES 

•nYB" 
C. HAVE DtSCUSSS) HAZARDS OF THE JOB AND AREA 

D. KNOW THE UJCATIONAJSE OF SAFETY EcBUPicNr 
YB. 

PBJUTT RECEWBT IMIIAIS. 

• YES • N/A 4. POTENTIAUYAFFECTBI AREA Pstsowe. AND WORKERS NOTFIED OF WORK TO BE Doic 

5. THE FOUOmNQRESPDNSIBiLniES HAVE BEEN COMMUNICATED TO THE PERSON RECEIVINSTHSFBaST; 

• CONDITIONS FOR WORK STOPPAGE • COMPLETION OF SeCnON 6 AND PBOOT RETURN 

• CREWAOOOUMTABIIITY 
TEST IN ORISI INDICATED 

• PBtFORHWaTHEWORKBlFELY 

O REFORTlNOCHAHffiS THAT AFFECT JOB SAFETY 

PmoR TO 
ENTRT OR HOT 
WORK 

• DOES NOT 
APPLY 

1. OXYSEN METER TEST 

2. COMBUSHBLE QASB 
AND VAPORS TEST . 
3. TESTSFORTOnCS 

TTYS-
n WA 

YES 
NJA. 

• YES 
• WA 

REAOWS 

REAOINO 

REAOINO 

*o. 
*LH. 

HPPM 
• MAM* 

RANGE 
19^-233% Oi 
MAXIMUM 

TESTED BY 

TESTED BY 

TESTED BY 

LOCATION OF TEST 

LOCAHONOFTEBT 

LOCATION OF TEST 

TIME 

THE 

TIME 

• DOES NOT 
AWLY 

1. FIRE EXTMOUISHER (TYPE) 
FULL? 

Is IT 

2. SURVEY AREA FOR COMBUSTIONS AND OPBSKIS, 
TRENCHES, ETC. - ^ 

HOSES, 

3. COMSUSTIBIE MATERIALS REMOVED OR PROTECTED 

4. HEAT/EPARKOONTHOL-TARPS, COVERS, WATER, ETC. 

5. PRECAUnpH TAKEN FOR HDKN COSBUSTOLES 

1! PUROE Sis USED. 

7. ADJACENT AREAS SAFE^SEWERS PROTECTED 

TYPE 

8. GROUND LEAD ATTACHED TO WORK 

B. PREVENTION OF HEAT ETPOSURE TO OASKET, 
SEALS, UNERB 
10. OTHER WORK IN AREA WHCH SHOULD BE 

11. MATERIAL PRESENT WHICH asTS VAPOR WHEN 

12. RADIANT HEAT TRANSFER CONSICERED 

13. EQUPIENT OWRATINO OR CONTAINS 
ORISINAL CONTENTS 
14. DUCTS OR CONVEYORS PLLKMIES OR 
PROTECTHl . 

WA 

• DOES NOT 
APPLY 

1. COmNEO SPACE ENTRY REOURB]? 

SPACE ENTERBl 

PURPOSE 

4. Is SPACE A PERHrr-erTRY SPACE? IF YES. COMPIEIE 
OPPOSITE COLUMN , . 

• DOES NOT 
APPLY 

YES No WA 

5. HAVE AUTHORQED ENTRANTS BISIED 
OPPOSITE BIDE OF THIS FORM? 
8. HAVE DESIBNATEO ATTENDANTS 
SIONEO OPPOSITE SIDE OF THS FORM? 

YES 
Mi 

7. HAVE AH MB^ESSARY HAZARD 
CONTROL MEASURES BEEN TAIEN? 
8. HAS ALL RECnjIREO EQUFMBIT BEN 
PROVIOED? 

NO WA 

YES No WA 

YE No WA 

1. HAS TIE AREA BEN INSPECTS FOR UNDERGROUND 
POWER UlES OR PflOOUCT UNE? 

4. HAVE PRECAUTIONS EEN TAKEN IF 
TIE TRBICH/EXCAyAIION DEVELOPS 
INTO A OONFINeB SPACE? 

2. DOE THE 
SHORINafeRACIHiJSUPPORT? 

S. HAVE OVERHEAD POWBI/PROOUCT 
LINES SEEN REMOVE OR lOEHriFIED? 

3. HAS TIE SOIL BEEN EVALUATED FOR STABILITY? 6. WILL LEANNS WATE OR RAIN WATE 
AFFECT THE STABILITY OF THE 
TRENCHtoCCAVATION? 
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SAFE WORK PI ERMiT(Page2ol f2) 

to 

OuESnONS TO BE 
CtWLETEDONPeSNT 
EKPIRATDH OR JOB 
COMPlEnON 

YES No N/A YES No N/A 

to 

OuESnONS TO BE 
CtWLETEDONPeSNT 
EKPIRATDH OR JOB 
COMPlEnON 

t. HAS TIE JOS BEBI COMPLETED? 5. HAVE SAFETY OEWCEB BEEN 
lEINSTALlB? to 

WdRKai CLOSEOUT 
SQNATURE 

Z HASTHEAREA8SNCI£ANEDOFWORKMATERIAL7 8. HAS HOT WORK AREA BEBI 
SURVEYED FOR SMOUERMO 
AIATBBALS? 

to 

1 F 3. HAVE HANAOEMan PSisoNNa BEEN INFORMED JOB 
IS00FE7 

7. SFEOAL PRECAUnONS, CONCSMB 
ORRBAARKS 

to 

1 4. HAVE AaupCIS ANDtoR TAOS BEBIRaAOVED? COMMEHtB: 

OBSEHVSIS. WATCl^. 
RESCUERS 

1WVE BEEN INSTRUCTHI AS A COIFIIED SPACE ATTBipAHr, SAFETY WATCHER OR RESCUBI AND UNDBOTANO MY DUTIES. 

OBSEHVSIS. WATCl^. 
RESCUERS 

SMNATURE DATE SKNMTURE DATE ' 

OBSEHVSIS. WATCl^. 
RESCUERS 

OBSEHVSIS. WATCl^. 
RESCUERS 

OBSEHVSIS. WATCl^. 
RESCUERS 

OBSEHVSIS. WATCl^. 
RESCUERS 

OBSEHVSIS. WATCl^. 
RESCUERS 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

1 HAVE BEEN BSTRUCTED IN AND AM AWARE OF THE POSSIBLE HAZARDS AND eoNOmONS 1 MAY ENCOUNTER m THB ENTRY WORK 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

SONATURE TILE DATE SIGNATURE TILE DATE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

IN OUT IN Our 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

PERSONS AUTHOROEO TO 
PERFORM WD(K AND/OR TO 
ENTER COFFINS) SPACE 

COMUEmS COMUEmS COMUEmS COMUEmS COMUEmS 

AUNT PURPOSE ONLY AUNT PURPOSE ONLY 

CORRECTIVE AcnoNs CORRECTIVE AcnoNs CORRECTIVE AcnoNs 

COMFIETEDBY 

NAME TITLE " DATE 

COMFIETEDBY COMFIETEDBY COMFIETEDBY 
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FIGURE 5.3 
SITE SAFETY PLAN 

LOW CONTAMINATION OF FUEL, 
CHLORINATED PESTICIDES AND PNAs IN SOILS 

SUMMARY INFORMATION 

DATE: UPDATE: 

PROJECT NAME: PROJECT NO:. 

LOCATION: 

SITE CONTACT AND PHONE NUMBER:. 

TYPE OF FACILITY: (active or inactive - describe previous use, previous agency action, soil type, 
topography, surrounding community) 

PLAN PREPARED BY: 

SITE SAFETY OFFICER: CPR/FIRSt AID TRAINED STAFF: 

REVIEWED BY: - DATE: 

WORK SCOPE/CONSTRUCTION/INVESTIGATION 
Task 1 
Task 2 
Task 3 

PROPOSED START DATE: 

UNUSUAL FEATURES/SITE SECURITY (include site map): 

UTILITIES: nMarked • Scheduled Meet Date Time. 

ANALYTICAL DATA (to be summarized below or attached, if available) 

CONFINED SPACE: DYes • No (If yes, describe and address permitting and entry procedures in an 
attachment.) . 

AIR MONITORING: 
Monitoring equipment HNu meter with 10.2 eV lamp or. 
Action level = 15 PID units in breathing zone for Level C upgrade. Stop work = 50 PID units in 

breathing zone. 
• O2 meter, • FID, • Detector tubes, • L.E.L. meter, • Other . 

Other action levels: 
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PERSONAL PROTECTION: Level of Protection: DA QB QC QD 
Special Recuirements 

COMMUNICATION EQUIPMENT: (Mobile Phone or other phone location and number, etc.) 

Scheduled Safety Meetings Interval: (daily, weekly, as needed) 

SPECIAL SITE EMERGENCY COMMUNICATION PROCEDURES: (Evacuation signals, routes, spill 
containment) 

HEAT/COLD STRESS CONTROLS: 

SPECIAL PHYSICAL HAZARD CONTROLS: Barricades for woric area, reflective vests, other, etc. 

LOCAL EMERGENCY RESOURCES AND TELEPHONE NUMBERS 
Emergency Eye Wash/Shower Location: 
Rre Extinguisher 
Police: . . 
Fire Department, 
Poison Control: _ 
HOSPITAL: 
Address; 
Telephone: 
Directions (supply map): 

EMERGENCY CONTACTS (name and phone number) 
1. Construction'Manager Contact: 
2. Owner Contact: . " 
3. Contractor Contact; " 
4. Subcontractor Contact 
5. Subcontractor Contara: 

7. 

PRE-ENTRY SAFETY BRIEFING 
I have received and read the Low Contamination Health and Safety 
Plan. I understand flie plan and had the opportunity to ask questions. I understand the information 
and instructions in the plan. I understand that media'ne can complicate the effects from exposure to 
toxic chemicals. If I am taking any prescription or over the counter medicine or have a current 
medical condition which may increase my risks, I will advise my supervisor or Site Saf^ Officer. 

Signature Resoonsibllitv Qgte 
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6.0 COMMUNICATIONS 

6.1 General Communications 

The Field Team Leader will have available at the Site the means for telephone communications, or an 
equivalent means of communication, for summoning emergency asstetence from the fire/ambulance and 
police departments in the event they are required. The telephone will also act as a direct Rnk to technical 
personnel for information pertaining to all phases of the project 

6.2 Radio/Telephones 

Short-range walkie-talkies or cellular telephones will be made available to designated personnel working 
at the Site. 

6.3 Emergency Warning 

In the event of an emergency condition, the Raid Team Leader will notify project personnel verbally if all 
are within immediate hearing and via a builhom if the Site area is large. The Field Team Leader will also 
noiify visitors present within the area. Site personnel will immediately proceed to a pre-designated 
assembly area as designated by the Reld Team Leader during the daily safety meeting. Personnel wilt 
remain in the designated area until further Insbuctions are received by the Field Team Leader. 

All communication equipment will be tested at the treginriing of each day to verify operational integrity. 

6.4 Hand Signals 

Hand signals will be used by field teams in conjunction with the buddy system. Hand signals shall be 
familiar to the entire field team before operations commence and should be reviewed during site-specific 
training. 

Signal Meaning 
Hand gnpping throat Out of air; can't breathe 
Grip partner's wrist Leave area immediately; no debate 
Hands on top of head Need assistance 
Thumbs up OK; I'm all right; I understand 
Thurnbs down No; negative 

6.5 Site Security 

Only authorized personnel wiii be permitted on the Site in accordance with the requirements of this 
HASP. Visitors and other non-essential personnel may enter the work area only upon authorization by 
the Reld Team Leader. This restricted access will ensure that the Reld Team Leader can communicate 
with each person authorized to enter the work area. 
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7.0 PERSONNEL EXPOSURE AND AIR QUAUTY MONITORING 

7.1 Air Quality (Dust) 

Due to the nature of Oie principal contaminants associated with the project (radiation and PAHs), dust 
suppr^sion will be important as a means of minimizing exposure levels and off-site migration of 
contaminants. A key control measure to minimize exposure levels and off-site migration of contaminants 
will be a policy of "no visible dusf. The Fieid Team Leader wfli routinely monitor the project area. 
Acceptabie dust leveis (controlling all visible dust) will result In airborne dust levels of less than 1 mg/m^ 
The OSHA nuisance dust standard of 15 mg/m^ is not acceptable at this site, because of contaminants in 
the dust 

7J2 Airborne Radioactivity Monltpring 

Monitoring fior airbome radioactivity exposure is as important as monitoring for external radiation 
exposure. Monitoring for airbome radioactivity exposure requires the foilowing eiemerits: 

• Air sarnpiing for radioactive particulates, 
• Recordkeeping regarding personnel work locations and time in location. 

Respiratory protective equipment records regarding devices used by workers in airbome 
radioactivity areas, 

• Counting and anaiyzing air sample filters, 
• Calculating air concentrations of radioactive material, and 
• Comparing air concentrations to applicabie air quality criteria 

By dOsely monitoring these eiements, a continuous record of personnel exposure tp ajrbome radioactivity 
is maintained. 

Lapel samplers worn for personal air monitoring shall be utilized for airbome radioactivity monitoring any 
time a worker enters a radiological exclusion zone. The filters from the lapel samplers shall be analyzed 
the follovwng day after use for comparison purposes to assess the need for procedural changes. It is 
expected that naturally occurring radon and thorium daughters will interfere with analyses. Additional 
evaluation of samples shall be performed when determined necessary based upon elevated results. If 
sample analysis shows concentrations greater than background levels a follow-up analysis shall be 
perfonned. The follow-up analysis shall be performed after four days to allow for the decay of the thoron 
daughter Pb-212 (10.6 hour half life). The "four day counf should be free from radon daughter 
interference and will serve as the official measurement of Th-Aipha. 

High volume air samplers shall be utilized so that efifiuent air quality can be gathered on a daily basis. 
High volume air sampling allows for much shorter collection times than low volume sampling and has 
equivalent dust loading for needed collection durations. Both high and low volume air sampiings require 
a sufficient volume of air to be collected In order for the Minimum Detectable Activity (MDA) to be below 
the most restrictive air effluent guidelines. Daily analysis of samples will allow for necessary procedural 
changes tp be made and alert health and safety staff to potential problems on a continuous basis, rather 
than once per week. 

Tirne decay of interfering nuclides generally refers to radon-222 decay and daughters but may also 
include thoron decay. The specific times for decay of samples are best addressed In procedures rather 
than in the health and safety plan. 

After filters have been collected and decayed overnight, there will be a morning count of the filter that will 
serve to identify high gross counts for the previous day. This will alert health and safety staff of a 
potential problem which they can investigate more promptly. The count, after 4 days decay, will serve to 
be foe official measurement of Th-Aipha. 
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7.3 Internal Monitdring 

internal monitoring to determine intakes of radioactive material will be performed as needed based upon 
the results of the air sampling program. Bioassay methods to be considered should include in-vivo, as 
well as in-vitro, assessments. Routine bioassay of workers is not anticipated based upon the low 
concen^tions of radioactivity in soiis to be excavated. 

7.4 External Radiation Monitoring 

Extemal radiatibn monitoring of workers will be performed using film badges or thermoluminescent 
dosimeters. Dosimetry will be provided and process^l by a service holding National Voiuntary 
Laboratory Accreditation Program (NVLAP) certification. Pocket dosimeters may also be utilized for 
visitors and other infrequent personnel requiring access to the Site. 

7.5 Radfoioglcal Surveys 

Radioiogicai surveys will be performed to ensure that radiation levels and contamination levels are within 
applicable guidelines for workers and the general public. Radiation surveys will be performed using the 
following instrumentation: 

• Ludium Model 2221 Portable Scaler/Ratemeter with 2"x2° Nai probe (or equivalent). This 
instrument will be used to conduct surface soil scans, instrument specific action levels shall be 
used to determine approximate radioiogicai soil concentrations. Any areas where the count rate 
is greater tiian the determined action level shall be considered exclusion zories and marked 
appropriately. 

• Ludium Model 3 Survey Meter with pancake G-M probe (or equivalent). This instrument will be 
used to conduct surveiliance surveys of both personnel and equipment leaving exclusion zones. 
The action levai for both equipment and personhel surveys is any count rate that exceeds 
background level. Decontamination procedures detailed in section 9.0 Of the HSP will be used 
when contamination is located. 

• Ludium Model 3 Survey Meter with 1"x1" Nai probe "MicroR meter* (or equivalent) and Eberiine 
Model RO?2 ion Chamber (or equivalent). These instruments will be used periodicaliy to ensure 
that dose rates in work areas as well as the Site perimeter are below prescribed levels. The 
action levels for both on and off site are detailed in Section 7.8 of the HSP in Table 7.1 

Airborne radioactivity measutements will be performed as described in the Air Monitoring Procedure 
(Appendix E to the Removal Action Work Plan). 

7.6 Coiitainlnatlon Monitoring 

Samples shall be obtained periodically in work areas to ensure that radioactivity is present at acceptable 
levels and is prevented irom leaving the Site. Decontamination of elevated areas will be perfonned to 
maintain contamination at levels that are ALARA. 

Before leaving the exclusion zone, Site personnel shall be checked through use of a hand-held frisker to 
ensure that contamination is not present on skin or clothes. The frisker will be a Ludium Model 3 survey 
meter with a pancake G-M probe (or equivalent). The trigger level for frisking will be any detectable 
counts above background in accordance with ALARA practices. The Field Team Leader will be 
immediately informed regarding any contamination on individuais and will initiate appropriate 
decontamination techniques. Proper disposition of contaminated personal effecris and clothing also Will 
be the responsibih'ty of tire Field Team Leader. 
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7.7 Total Organic Vapor Monitoring 

In addition to the radiological contaminants, there is a very siight potentiai of encountering organic vapors. 
Thus, ho routine screening for organic vapors wiil be conducted during the removal action. However, if 
organic odors are encoiintered during the field work screening for total oiiganic vapors vyill be conducted 
with a photoionization detector (PID), or simiter type equipment, on a daily basis. The screening will 
evaluate ambient photoionization volatile organic vapors and some semivolatile organic vapors. 

Total organic vapors in ambient air will be obtained periodically with a PID during daily field activities. 
The PID provides real-time readings of exposure to volatile organics and some semivolatile organics. 
Measurements will be made daily, prior to activities, to determine background levels. Monitoring 
measurements will be taken when: 

• operations change. 
• work moves to a different portion of the Site, and 
• personnel observe contaminated materials. 

These screening operations will be used to identify conditions requiring an upgrade to full-face respirators 
as described in Section 7.8.2. 

7.8 Action Levels 

7.8.1 Radiological Action Levels 

Radiological action levels for on-site workers will be determined by performing surveillance surveys as 
well as airborne particulate monitoring for the presence of radioactivity. Properly trained Health Physics 
Technicians will perform radiological monitoring. The radioactive contamination on the Site is particulate 
and insoluble in water. Therefore, there virill be no fixed contamination on the workers. Action levels as 
determined by radioactive monitoring can be found In Table 7.1. 

To avoid the need for upgrade of personal protection equipment due to airborne contamination, 
engineering controls such as the use of water to minimize dust levels will be implemented as necessary 
during excavation and restoration activities. 

7.8.2 Organic Vapors Action Levels 

AECOM is taking a conservative approach to organic vapor monitoring at the Site. A PID will be used to 
periodically monitor for organic vapors or when odors indicated the possibility of organic contaminatibn. 
Operations will be discontinued if the PID reads 5 ppm or greater above background and the area will be 
evacuated. The Site Health and Safety Officer will retest the area wearing a full-face respirator. 
Operations will not resume until the PID reads less than 5 ppm, and remains below 5 ppm. 
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TABLE 7-1 
ACTION LEVELS AS DETERMINED BY RADIOACTIVITY 

Note: 

Personnel shall not be exposed to airborne radioacSyity such that their weekly intake exceeds 12 Derived 
Air Concentration (DAC)-hours without prior approval of the Raid Team Leader or designee. 

Level of protection may be increased to Level 0 (full-face air purifying respirator) when airborne 
monitoring indicates that contamination levels have reached 30% of the DAC. Ail assessments shall 
incorporate ALARA principles. Engineering controls shall be used prior to assignment of respiratory 
protective equipment. 

Signs shall be posted at entrances to areas where airborne radioactivity levels exceed, or have the 
potential to exceed, 25% of the DAC. 

The most restrictive DAC of the nuclides vi^ich may be oresent onsite is Th-232. The DAC for Th-232 
Class W Is 5x10'" uCt/ml. The air effluent limit is 4x10' uCi/ml. Engineering controls will be utilized so 
that no visible dust is present and airborne radionuclide concentrations wiii be kept ALARA. 

Radiation Type Action Level Level of Respiratory 
Protection/Action 

a. Contamination on smear 
samples of equipment 

20 dpm/100 cm' gross alpha Decontamination required prior to 
release for unrestricted use. 

b- Contamination surveys of 
personnel Or equipment 

Count rate greater than 
background levels 

Decontarninatioh required prior to 
leaving exclusion zone. 

c. Airbome Radioactivity 30% DAC»'=' Consider Level C (full-face APR) 
based upon ALARA evaluation. 
Ensure proper posting. Consider 
internal monitoring 

d. Ambient Gamma (work 
areas) 

5 mrem/hr*"' Consider procedures for shielding 
of soils. Ensure proper posting. 

e. Ambient Gamma (off-site areas) 2 mrem/hr*"' Implement immediate controls to 
reduce dose equivalent rate. 

Notes 
(c) Potential Airbome Radioactivity Area as defined in 10 CFR 20. Workers with 1000 DAC-hours 

per year to date must wear modified Level C (fuii-face APR) until the end of the calendar year. 

(d) The ambient gamma dose equivalent rate action level of 5 mrem/hr stems, frorh the 10 CFR 20 
radiation area definition. If the ambient gamma dose equivalent rate reaches 2 mrem/hr, one or 
more of the following actions vyill be implemented: The source may be shielded; the working 
distance from the source may be increased; or the worker's exposure time may be limited. 

(e) The ambient gamma action level for off-site is based upon the 10 CFR 20 requirements to 
maintain dose equivalent rates in unrestricted areas such that they do not exceed 0.002 rem in 
any one hour. 

Page 26 of 38 

K:\PROJECTSe02ie374Un PregressU^adiolagleanVVotk PlanVSOO N. LSO-HASP 8-ig-13.doc 



AECOM 

8.0 PERSONAL PROTECTIVE EQUIPMENT 

It is arvticlpated that most excavation activities in designated exciusion zones can be conducted in Level D 
personal protective equipment (PPE), vyi&i a contingency upgrade to Level C, based on the action levels 
listed in Section 7. Level C v/ill be used when required by Special Work Permits, or when directed by the 
Field Team Leader. 

Level D personal protective clothing and equlprtient for excavation activities includes: 

• Coveralls, disposable or washable through a contaminated clothing vendor. Coveralls are to be 
removed at the boundary of the exclusion zone. 

• Hard hat 
• Steel toed boots and chemically resistant booties (exclusion zone) 
• Cotton or leather gloves (no soil contact); NItrile gloves (Edmont 37-15 or equivalent) 0.40 mm 

thickness to be used if hand contact with soils is probable. 
• Safety glasses 
• Dust mask (optional) 

Level C protecfiva clothing and equipment includes: 

• Full-fece air-purifying respirator (NIOSH/MSHA approved) fitted with radionuclides/HEPA 
cartridges and/or organic vapor cartridges, depending on which action levels are exceeded (see 
Section 7 of ttiis HASP) 

• Coverails 
• Tyvek coveralls - required in areas when splashing by contaminated soils or water is a possibility 
• Nitrile gloves (Edmond 37-15 or equivalent) 0.40 mm thickness 
• Disposable latex inner gloves - required in areas when splashing by contaminated soils or water 

is a possibility 
• Nitrile outer gloves (taped) - required in areas when splashing by contaminated soils or water is a 

possibility 
• Steel toe boots with outer chemically resistant booties (taped) 
• Hard hat 

Action levels used to determine the need to upgrade or downgrade the levels of protection are described 
in Section 7 of this HASP. 
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9.0 CONTAMINATION REDUCTION PROCEDURES 

9.1 Equipment 

Portable equipment will be decontaminated with soap and water and rinsed with tap water. Heavy 
equipment will be steam-cleaned with water and, if necessary, a detergent solution. 

9.2 Personnel 

If levels of radioactivity show that individuals can remove coveralls and other personal protective clothing 
and equipment before leaving the exclusion zone and, thus complete decontamination, the individuals 
may leave the exclusion zone. If, however, levels of radioactivity show that individuals cannot achieve 
decontaniination by the removal of coveralls and showering is required, they will be dressed in clean 
coveralls, boots and gloves and be transported to Northvrestem Memorial Hospital to complete 
decontamination. 

if substantial skin contamination occurs on an individual working with radioactive materials, the following 
specific procedures should be followed to prevent fixation of the materiai in the skin or absorption of the 
radioactivity through the skin. 

Immediate Action: Notify the HSC or Field Team Leader, who will supervise the decontemihatlon. If 
contaminatidn Is spotty, the HSC or Field Team Leader will supervise the cleaning of the individual 
spots with swabs, soap, or water, if the contamination is general, the HSC or Field Team Leader may 
recommend washing the area gentiy in warm or cool water (not hot) using hand soap (not detergent) 
for one minute. Rinse, dry, and monitor for radioactivity. This soap vrash step may be repeated three 
times. 

Evaluation: if the above procedure fails to remove all the skin contamination, the treatment should 
cease. An evaluation of the skin contaminatidn should be performed by the HSC or Field Team 
Leader including an estimate of the dose commitment to the skin, and the quantity and identity of the 
nudides contaminating the skin if additional decontamination steps are necessary, they are 
performed and documented by the HSC. The guidelines for Personnel Decontamination in the 
Radiological Health Handbook, HEW 1970, beginning on page 194, can be used as applicable. 
CAUTION: Do not use chemicals for personnel decontamination until full evaluation of the 
contamination is made by the HSC or Field Team Leader. 

9.3 Contamination Prevention 

Work practices that minimize the spread of contamination will reduce worker exposure and help ensure 
valid sample results by precluding cross-contamination. Procedures for contamination avoidance include; 

• Knovring the limitations of all personal protective equipment being used; 
• Avoiding walking through areas of obvious or known contamination; 
• Refraining tram handling or touching contaminated materials directly. Do not sit or lean on 

potentially conteminated surfaces; 
• Ensuring personal protective equipment has no cuts or tears prior to donning; 
• Fastening all dpsures on suits, covering with tape if necessary; 
• Taking steps to protect against any skin injuries; 
• Staying upwind of airbome contaminants; and 
• When working in contaminated areas, refraining from eating, chewing gum, smoking, or 

engaging in any activity from which contaminated materials may be ingested 
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9.4 Dispo^ Procedures 

All discarded materials, waste materials, or other field equipment and supplies should be handled in such 
a way as to preclude the spread of contamination, creating a sanitary hazard, or causing litter to be left 
on-site. All potentially contaminated viaste materials (i.e., clothing, gloves) shall be monitored and 
segregated in accordance with monitoring resuits into either radioactive or non-radioactive waste. 
Appropriate labels shall be affixed to all containers of radioactive materials. 
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10.0 GENERAL WORK PRECAUTIONS 

10.1 General Work Precautions 

The following general work precautions apply to all Site personnel. 

• Eating, drinking, chewing gum or tobacco, smoking, or any practice that increases the probability 
of hand-to-mouth transfer and ingestion of material is prohibited in the work area. 

• Hands and face must be thoroughly washed upon leaving the work area. Wash water will be 
provided at the Site for this purpose. 

• Whenever levels of radioactivity warrant, the entire body should be thoroughly washed, as soon 
as possiblSi after the protective coveralls and other clothing are removed as part of the 
decontamination process. 

• No facial hair that interferes with a satisfactory fit of the mask-to-face-seal is allowed on 
personnel required to vvear respirators. 

• Contact with contaminated or suspected cbritarhinated surfaces should be avoided. Whenever 
possible, do not walk through puddles, leachate, discolored surfaces, kneel on ground, lean, sit, 
or place equipment on dmms, containers, or the ground. 

• Medidne, drugs and alcohol may Interfere with or impair judgment and reaction times. Therefore, 
usage of prescribed drugs rhust be specifically approved by a qualified physician and made 
known to ttie Field Team Leader prior to an Individuals' presence on the work-site. Alcoholic 
beverage intake is strictly prohibited at the Site and prior to work. 

• All personnel must be familiar with standard operating procedures and any additional instructions 
and information contained in the HASP. 

• All personnel must adhere to the requirements of the HASP. 
• Contact lenses are not permitted when respiratory protection Is required or vyhere the possibility 

of a splash exists. 
• Personnel must be cognizant of symptoms for radiological exposure onsite, for heat stress and 

cold stress, and knowledgeable regarding emergency measures contained in the Emergency 
Contingency Plan. 

• Respirators shall be cleaned and disinfected after each day's use or more often, if necessary. 
• Prior to donning, respirators shall be inspected for worn or deteriorated parts. Emergency 

respirators or self-contained devices wiji be inspected at least once a month and after each use. 
• Each employee shall be familiar with the project's Respiratory Prol^tion Program. 

10.2 Operational Precautions 

The fpllowing operalionai precautions must be observed at aii times. 

• All Site personnel shall be adequately trained and thoroughly briefed on anticipated hazards, 
equipment to be worn, safety practices to be followed, emergency procedures, and 
communications. 

• All required respiratory protective devices and clothing shall be worn by all personnel going into 
areas designated for wearing protective equipment. 

• All Site personnel shall Use the buddy system when wearing respiratory protective equipment. At 
a minimum, a third person, suitably equipped as a safety backup, is required during extremely 
hazardous entries. 

• During continual operations, on-site workers act as a safety backup to each other. Off-site 
personnel provide emergency assistance. 

• Personnel should practice any unfamiliar operations prior to undertaking the actual procedure. 
• Entrance and exit locations shall be designated and emergency escape routes delineated. 

Warning signals for Site evacuation must be established. 
• Personnel and equipment in the contaminated, work area shouid be minimized, consistent with 

effective Site operations. 
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Work areas for various operational activities stiaii be established. 
Procedures for leaving a contaminated area shall be planned and implemented prior to going on-
site. Work areas and decontaminatibh procedures shall be established based on expected Site 
conditions. 
Frequent and regular inspection of Site operations wili be conducted to ensure compiiance with 
the HASP. If any changes in operation occur, the HASP will be modtfied to reflect those changes. 
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11.0 SANITARY FACILITIES 

11.1 Potable Water 

a. An adequate supply of potable drinking water shall be maintained at all times Immediately 
outside the Site. Drinking water shall meet all federal, state and local health 
requlPBnents. 

b. Drinking water shall be supplied to project personnel via approved dispensing sources. 
c. Paper cups shall be permitted for the drinking of potable water supplies. 
d. Drinking water dispensers shall be clearly marked and shall, in no way, have the potential 

for contamination from non-potable supplies. 
e. Site personnel must be fully decontaminated prior to approaching the drinking water 

supply. 

11.2 Toilet Facilities 

a. Adequate toilet facilities shall be provided at the Site. 
b. These facilities shall be in the form of portable chemical toilets. 
c. Routine servicing and cleaning of the toilets should be established with the selected 

contractor and shall be in accordance with federal, state, and local health regulations. 
d. Site, personnel must be fully decontaminated prior to approaching the toilet ibcifities. 

11.3 Washing Areas 

a. Adequate washing areas shall be provided for personal use within ̂ e vrork area. 
b. Washing areas shall be maintained in a sanitary condition and will be provided vrith 

adequate supplies of soap, tpvvsls for drying, and covered waste receptacles. 
c. Washing areas shall be maintained and sanitized daily. 
d. No eating, drinking or smoking shall be permitted In the work area. This policy will be 

strictly enforced by the Raid Team Leader. 
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12.0 FIRE CONTROL EQUIPMENT 

An adequate number of approved portable fire extinguishers (class rated A, B and 0) shall be readily 
available at the Site at all times. 

All Site personnel shall be trained in the use of the extinguishers. Extinguishers shall only be used on 
outbreak stage fires or fires of minor nature. The local fire departrhent shall be contacted In the event of a 
larger fire and Site evacuation procedures should be commenced In accordance with the procedures 
described In the Emergency Contingency Plan. 
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13.0 CONFINED SPACE PROGRAM 

13.1 Purpose 

In the event that confined space work is a necessity, a Confined Space Program will be implemented. 
Training in the recognition of confined spaces is a component of the health and safety training program. 

The purpose of the Confined Space Program is to establish procedures to protect personnel from this 
serious hazard in the course of their work; and at a minimum, to comply with 29 CFR OSHA 1910.146. 
This document assigns responsibilities and sets standards for personnel engaged in activities where 
confined spaces may be present. 

13.2 Responsibilities 

13.2.1 Health and Safety Coordinator 

The Health and Safety Coordinator administers the Confined Space Program. The Health and Safety 
Coordinator's responsibilities include; 

• Review of the HASP for potential confined space hazards and design alternative approach^ to 
accomplish the confined space tasks; 

• Coordinating and managing the Confined Space Program In the everit one is required; 
• Establishing priorities for implementation of the program; 
• Assisting with recognition and implementation of the Confined Space Program; 
• Advising project management on confined space issues; and 
• Communicating the Confined Space Program to personnel by training related to specific Site 

activities. 

13.2.2 Project Manager 

The Prefect Manager directs the application of the Confined Space Program to project work. The Project 
Manager is responsible for: 

• Working with the Health and Safety Coordinator to prepare information describing activities that 
rhight be conducted in a confined space area; 

• Assuring that all personnel engaged in project activities are familiar with the definition of a 
confined space; 

• Assuring that personnel are familiar with the Confined Space Program, and that project activities 
are conducted In compliance with the Confined Space Program; 

• Assuming the responsibilities of the Fiejd Team Leader if another person is not assigned these 
responsibilities. 

13.2.3 Field Team Leader 

The Field Team Leader is responsible for the implementation of the Confined Space Program on-site 
during field activities. The Reld Team Leader Is responsible for: 

• Overseeing implementation of the Confined Space Program during field operations; and 
• Reporting confined space work activity, and any violations of the Confined Space Program, to the 

Project Manager and the Health and Safety Coordinator. 

13.2.4 Personnel 

Personnel are responsible for; 
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• Familiarizing themselves with the Confined Space Program and following it; 
• Becoming familiar with the criteria for determining a confined space, and with the monitoring, 

permitting, and other requiremente of the program; and 
• Reporting immediately a confined space condition to the Field Team Leader. 

13.3 Definition of a Confined Space 

Confined space means a space that: 

1. Is large enough and so configured that an employee can bodily enter and perform assigned work 
2. Has limited or restricted means for entry or exit (such as pits, storage bins, hoppers, crawl 

spaces, and storm cellar areas) 
3. Is not designed for continuous employee occupancy 

Any workspace meeting all of these criteria Is a confined space and the Confined Space Program must 
be followed. 

13.4 Confined Space Entry Procedures 

13.4.1 Safety Work Permit Required 

Ail spaces shall be considered permit-required confined spaces until the pre-entry procedures 
demonstrate otheni^e. The Safe Work Permit for entry irfio a confined space must be completed before 
work begins; it verifies completion of the items necessary for confined space entry. The Permit will be 
kept at the Site for the duration of the confined space work. If there is an interruption of work, or the 
alarm conditions change, a new Permit must be obtained before work begins. 

A permit is not required when the space can be maintained for safe entry by 100% fresh air mechanical 
ventilation. This must be documented and approved by the Health and Safety Coordinator. Mechanical 
ventilation systems, where applicable, shall be set at 100% fresh air. 

The Field Team Leader must certify that all hazards have been eliminated on the Entry Permit. If 
conditions change, a new permit is required. 

13.4.2 Pre-entry Testing for Potential Hazards 

a. Surveillance 

Personnel first will survey the surrounding area to assure the absence of hazards such as 
contaminated water, soil, or sediment, barrels, tanks, or piping Where vapors may drift into the 
confined space. 

b. Testing 

No personnel will enter a confined space if any one. of these conditions exists during pre-entry 
testing. Determinations will be made for the following conditions: 

1. Presence of toxic oases or dusts: Equal to or more than 5 parts per million (ppm) on the 
organic vapor anaiy^r with an alarm, above background outside tire confined space area; or 
other action levels for spedfic gases, vapors, or dusts as spedfied in the Health and Safety 
Plan and the Confined Space Permit based on knowledge of Site constituents; 

2. Presence of exoioslve/flammable oases: Equal to or greater than 10% of the Lower Explosive 
Limit (LEL) as measured Wjth a combustible gas indicator or sirh|lar instrument (with an 
alarm); and 
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3. Oxygen Deficiency: A concentration of oxygen in the atmosphere equal to or less than 19.5% 
by yolume as rheasured with an oxygen meter. 

Pre-entry test results will be recorded and kept at the Site for the duration of the job by the Field 
Team Leader. Affected personnel can reyiew the test results. 

c. Authorization 

Only the Field Team Leader and the Health and Safety Coordinator can authorize any perisohriel 
to enter into a confined space. This is reflected on the Safe Work Permit for entry into a confined 
space. The Field Team Leader must assure that conditions in the confined space meet permit 
requirernents before authorizing entry., 

d. Safe Work Pemit 

1. A Safe Work Permit for confined space entry must be filled out by the Health and Safety 
Coordinator or Field Team Leader. A copy of the Safe Work Permit is included as Figure 5.2. 

e. Attendants 

One worker will stand by outside the confined space ready to giye assistance in the case of an 
emergency. Under no circumstances will the standby worker enter the confined space or ieaye 
the standby position. There shall be at least one other worker not in the confined space within 
sight or call of the standby worker. 

f. Observation and Communication 

Communications between standby worker and entrant(s} shall be maintained at all times. 
Methods of communication that may be specified in the Safe Work Permit and the HASP may 
include voice, voice by powered radio, tapping or rapping codes, signaling tugs on rope, and 
standby worker's observations that activity appears normal. 

13,4.3 Rescue Procedures 

Acceptable resets procedures include entry by a team of rescuers only if the appropriate self-contained 
breathing apparatus (SCBA) is available; or use of public emergency services. 

The standby worker must be trained in first aid, CPR, and respirator use. A first aid kit should be on hand 
and ready for emergency use. The standby worker must be trained in rescue procedures. Retrieval of an 
unconscious victim in a confined space vyiti only be conducted by trained rescue personnel. An 
emergency call to 911 will be Initiated to assist the victim. 

13.5 Training 

Personnel who will engage in field activities will be given annual training on the requirements and 
lesponsibiiities in the Confined Space Program and on OSHA 1910.146. Only trained personnel can work 
iri confined spaces. Workers should be experienced in the tasks to be performed, instructed in proper 
use of respirators, lifelines and other equipment, and practice emergency procedures and self-rescue. 

Before eadr Site activity, the determination of confined space work will be part of foe Site characterization 
process. Training in foe site-specific confined space activities will be part of foe site-specific health and 
safety training: 

13.6 Safe Work Practices 
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Warning signs should be posted. These include vyamings for entry permits, respirator use, 
prohibition of hot work and emergency procedures and phone nurhbers. 
Cylinders containing oxygen, acetylene or other fuel such as gasoline must be removed a safe 
distance from the confined space work area. 
Purging and ventilating is dwie before work begins to remove hazardous vapors from the space. 
The space should be monitored to ensure that tiie gas used to purge the space (e.g. tank) has 
also been removed. Local exhaust should be used where general exhaust is not practical. 
The buddy system is used at all times. A standby person always must be posted within sight of, 
or In communication with, the person inside the confined space. The stardby should not enter 
the confined space, but instead will call for help in an emergency and not leave the post. 
Communication should be maintained at all times with workers inside the confined space. 
Emergency planning in the HASP and a Safe Work Permit rhust be approved in advance and the 
proper rescue equipment must be immediately available. 
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14.0 ELECTRICAL LOCKOUT/TAGOUT 

The Field team Leader must approve all work in areas requiring lockout/lagout procedures. Specific 
procedures and permitting requirements wiil be specified in the HASP, or in a revised HASP based on the 
need for a virorker to vi/ork around eiectricai equipment. 

Ail systems must be locked out and tagged before the work begins. This includes pipes, air fines, 
electrical equipment and mechanicai devices. The equipment rriuSt be start tested and approved for use 
by a worker by the Health and Safety Coordinator or the Fieid Team Leader by start-testing to make sure 
the iocked-out equipment does not operate. 
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Appendix G 

Applicable or Relevant and Appropriate Requirements 
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Applicable or Relevant and Appropriate Requirements 
515 Peshtigo Court, Chicago Illinois 

RadiblogicaJly cpntaminated materials were originally generated as a byproduct waste from the former 
Linds^ Light thorium gas mantle production facilities that had used and produced thorium nitrate in its 
manufacturing process. These ^brium byproduct materials have been incorporated Into fill materials 
used throughout the StreetennHle area. The manufacturing operations were located at 22 West Hubbard 
Street, 161 East Grand Avenue and 316 East Illinois Street in Chicago, llllhois. These manufacturing 
operations were conducted from the early 1900s through the mid 1930s. The radiological contamination 
typically consists of elevated concentrations of thorium and associated decay products in the fill soils in 
the vicinity of ttie former Lindsay Light sites. Cleanup of radiologically-contaminated fill soil has been 
performed at a number of Streetbrville properties under the direction of the U. S. Environmental 
Protection Agency (USEPA). 

Due to the proximity of this property to the manufacturing site and documented cleanups at other 
properties in the Streeterville area, screening for thorium-contaminated fill soil is warranted where 
invasive work is planned. Furthermore, the USEPA, which has oversight authority for radiologically-
contaminated sites, requests that radiological surveys be cbmpleted prior to and during site development 
within the moratorium area commonly referred to as the Streeterville thorium investigation area. 

Section 121(d) of the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) specifies that removal actions for cleanup of hazardous substances must comply to the exterit 
practicable with requirements or standards under federal or more stringent state environmental laws that 
are applirable or relevant and appropriate to the hazardous substances of particular cifcurristances at a 
site. The removal actions may incorporate environmental policies or proposals that are not applicable or 
relevant arid appropriate, but do address site-specific Coricerns. Such to-be-corisidered (TBC) standards 
may be used in determining the cleanup levels necessary for protection of human health and the 
environment. 

inherent in the Interpretatiori of applicable or relevant and appropriate requirements (ARARs) is the 
a^umption that protection of human health and the environment is provided. ARARs apply to those 
federal arid state regulations that are designed to protect the environment and do not generally apply to 
occupational safety regulations. Therefore, the Occupational Safety and Health Administration (PSHA) 
regulations are not addressed as ARARs unless they specifically apply to removal action goals. 

The purpose of this docurrient is to provide the approved contaminant- and location-specific ARARs for 
the thorium remediation projects in the Streeterville area of Chicago, Illinois. The process of ARAR 
identification is an iterative one that is continually changing as the removal action progresses. Additional 
ARARs may be added as site-specific contamination at a project site is further characterized. 

The radiological surveillance and remedial actions being implemented are dire to the presence of 
radionuclides of concern including thorium-232 and the products In the decay chain (i.e., radium-226 and 
radium-228). These radiological contaminants primarily occur within the near surface fill materials (upper 
8-12 feet). Although no other remedial efforts are currently planned, other contaminants in fill materials 
could be present depending on site-specific conditions and historical site use. These contaminants could 
include metels (arsenic, lead, etc.), volatile organics (fuels) and polynuclear aromatic hydrocarbons 
(PNAs). Additional ARARs to address these contaminants may be added if conditions warrant 
remediation efforts to address these constituents. 
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Contaminant-Specific ARARs 

Contaminant-specific requirements set heaifirbased or risk-based concentration limits or discharge 
limitations in various environmental media fbrspedfic hazardous substances, pollutants, or 
contaminants. These requirements generally set protective cleanup levels for the contaminants of 
concern In the designated media, or Indicate a safe level of discharge that rnay be incorporated when 
considering a specific removal activity. 

Action-Specific ARARS for Remediation and Radiation Protection Standards 

Tronox (aka Kem-McGee Chemical Corporation) was a successor of the Lindsay Light II Site. A Unilateral 
Administrative Order (UAO) for the removal activities at the Site, was issued by the USERA on June 6, 
1996 (VW-96-C-353). As defined in the UAO, the cleanup criterion is set at 5 picocuries per gram (pCi/g) 
total radium (radium-226 plus radium 228) over background. The UAO required the development of a 
background total radium activity for Streetervllle. A background value of 2.1 pCl/g was approved by the 
USEPA. Thus, the cleanup criterion fbrStreeterville approved by the USERA is 7.1 pCUg. 

Table 1 summarizes the contaminant-specific requirements, a description of the 
requirements, explanatory comments and the resulting action level. 

TABLE 1 
CONTAMINANT-SPECIFIC REQUIREMENTS FOR STREETERVILLE SITES 

Potential ARAR liliilKiHliili: Action 
Level 

Protective standard for 
uranium and thorium 
mill tailings (40 CFR 

192) 

Spedii^ that concantrations of 
radium-226 and radlum-228 in soil 
averaged over a 100 m^ area may 
not exceed background by more 

than 5 pCi/g in each 15 cm (6-inch) 
layer of soil. 

standard originally applied to sites 
spedficalty designated under the Uranium 
Mill Tailings Radiation Control Act of 1978, 

but have been used at uranium, thorium 
and radium sites because of similarity. 

Criterion was induded in the original 1996 
UAO. A background value of 2.1 pCI/g 

was developed by Kerr McGee (and 
approved by USEPA) for Straeterviile. 

7.1 pCi/g 

USERA has developed a Health and Safety Plan (HASP) for Streetervllle area construction projects 
that provide action levels to minimize and/or prevent exposures. Radiological action levels for on-site 
workers conducting remediation efforts will be determined by performing surveillance surveys as well 
as airborne particulate monitoring for the presence of radioactivity. Properly trained Health Physics 
Technicians will perform radiological monitoring. The radioactive contamination on tfie site is 
parficulate and insoluble in water. Action levels approved by USEPA previously for other Streetenrille 
projects as determined by radioactive moriitpring can be found in Table 2. 
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TABLE2 
ACTION LEVELS AS DETERMINED BY RADIOACTIVITY 

Radiation Type Action Level Level of Respiratory 
Protection/Action 

Oontamrnatlon on sm«ir samples of 
squiprhent 

20 dpm/100 cm' gross alpha Decontamination requirad prior to 
release for unrestricted use. 

Contamination surveys of personnel or 
equipment 

Count rate greater than 
background ievels 

Decontamination required prior to 
leaving exclusion zone. 

Airbome Radioactivity 30% DAC"' Consider Level C (full-facs APR) 
based upon ALARA evaluation. 
Ensure proper posting. Consid^-
internal monitoring 

Ambient Gamma (work areas) 5 mrem/hr*®' Consider procedures for shielding of 
soils. Ensure proper posting. 

Ambient Gamma (off-site areas) 2 mrem/hr*"' Implement immediate controls to 
reduce dose equivalent rate. 

Notes; 

Personnel shall not lie exposed to airborne radioactivity such that their weekly intake exceeds 12 Derived 
Air Concentration (DAC)-hours v\4thout prior approval of the Field Team Leader or designee. 

Level of protection rriay be increased to Level C (full-face air purifying re^iralor) when airborne 
monitoring indicates that contamination levels have reached 30% of the DAC. All assessments 
shall incorporate ALARA principles. Engineering controls shall be used prior to assignment of 
respiratory protective equipment. 

Signs shall be posted at entrances to areas where airborne radioactivity levels exceed, or have 
the potential to exceed, 25% of the DAG. 

The most restrictive DAC of the nuclides which may be present onsite is Th-232. The DAC forTh-232 
Class W is 5x10*" uCi/ml. The air effluent limit is 4x10'" uCi/rril. Engineering controls will be utilized so 
that no visible dust is present and airborrie radionuclide concentrations will be kept ALARA. 

(a) -Potential Airborne Radioactivity Area as defined in 10 CFR 20. Workers with 1000 DAC-hours 
per year to date must wear rriodified Level C (flill-face APR) until the end of the calendar year. 

(b) - The ambient gamma dose equivalent rate action level of 5 mrem/hr stems, from the 10 CFR 20 
radiation area definition. If the ambient gamma dose equivalent rate reaches 2 mrem/hr, one of triore 
of the following actions will be implemented: The source may be shielded; the working distance from 
the source may be increased; or the worker's exposure time may be limited. 

(c) - The ambient gamma action level for off-site is based upon the 10 CFR 20 requirements to 
maintain dose equivalent rat^ in unrestricted areas such that they do not exceed 0.002 rem in any 
one hour. 
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U.S. EPA-ldentified ARARS For Streeterville Superfund Removal Sites aiid 515 Peshtigo 

1. Sources of Primary ARARS 

The U.S. EPA has identified the following major sources of Applicable or Relevant and Appropriate 
Requirements (ARARs) and To Be Considered (TEC) guidance for the cleanup actions at the Streeterville 
Superfund Removal Sites including 515 Peshtigo: 

Title 40. Part 192 of the Code of Federal Regulations (40 CFR 192), entitled "Health and Environmental 
Protection Standards for Uranium and Thorium Mill Tailings." 40 CFR 192 contains U.S. EPA's standards 
for cleanup of lands contaminated by uranium and thorium mill wastes. The standards apply only to the 
sites specifically designated under the Uranium Mill Tailings Radiation Control Act of 1978, but they often 
have been used as criteria at uranium, thorium and radium sites because of the similarity of the problems. 
They are not applicable to the Streetefyiile Superfund Removal Sites, but U.S. EPA considers portions to 
be relevant and appropriate. 

Title 29, Part 1910.1096 of the Code of Federal Regulations (29 CFR 1910.1096), entitled "Ionizing 
Radiation." 29 CFR 1910.1096 contains Occupational Safety & Health Administration (OSHA) standards 
for protection of woHcers from ionizing radiation and the controls necessary to limit exposure (e.g., 
warning signs, engineering controls). Except in cases where Nuclear Regulatory Commission or 
Agreement Stete standards apply to a licensee, 29 CpH 1910.1096 are considered applicable to tiie 
Streeterviile Superfund Removal Sites. 

Title 32. Chapter 11. Subchapter b^ Part 332 of tiie Illinois Administrative Code, entitled "Licensing 
Requirements for Source Material Milling Facilities." These regulations deal with licensing requirements 
for source material milling facilities in liiinois. They are not applicable to the Streeterviile Superfund 
Removal Sites, but U.S. EPA considers portions to be relevant and appropriate arid portions to be TBCs. 

Title 32. Chapter II. Subchapter b. Part 340 of the Illinois Administrative Code, entitled "Standards for 
Protection Against Radiation." These regulations establish standards for protection against radiation 
hazards, primarily in an occupational setting; they control the possession, use and transfer of sources of 
radiation by "licensees and registrants" so that the total dose to an individual does not exceed specified 
standards. They also contain decontamination guides for the release of equipment for unrestricted use. 
These regulations are not applicable to the Streeterviile Superfund Removal Sites, but U-S. EPA 
considers portions to be relevant and appropriate. 

Department of Energy Order 458.1 "Radiation Protection of the Public and the Environment," paragraph 
4d on ALARA,, entitled "Radiation Protection of tiie Public and the Environment" This Qrder establishes 
standards and requirements for Department of Energy (DOE) operations with respect to protection of 
members of the public against undue risk fiom radiation, and contains a discussion of DOE'S "ALARA" 
(As LOW As Reasonably Achievable) approach. Tie Order is not a promulgated Federal or State 
regulation, and thus cannot be an ARAR, but U.S. EPA considers portions of the Order to be TBCs. 

Title 10. Part 20 of the Code of Federal Regulations (10 CFR 20), entitled "Standards for Protection 
Against Radiation." These regulations contain the Nuclear Regulatory Commission's standards for 
protection against radiation, and contain an "M^RA" approach. They are not applicable or relevant and 
appropriate to the Streeterville Superfund Removal Sites, but U.S. EPA considers portions to be TBCs. 

U.S. Nuclear Regulatory Commission's Regulatory Guide 8.37. This regulatory guide contains, among 
other tilings, a discussion of the NRC's "ALARA" approach. The regulatory guide is not a promulgated 
regulation, and thus cannot be an ARAR, but U.S. EPA considers a portion of the guide to be a TBC. 
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U.S. Nuclear Regulatory Cornmisslon's Regulatory Guide 1.86. This regulatory guide contains, among 
other things, decontamination guides for the release of equipment for unrestricted use. The regulatory 
guide is not a promulgated regulation, and thus cannot be an ARAR, but U.S. EPA considers a portion of 
the guide to be a TBC, 

2. StreeteiVille Supeffund Removal Sites Implementation of Outdoor Soil Concentration Cleanup 
Criterion 

Soil standards for mill tailings of the type present at the Streeterville Superfund Removal Sites are found 
in 40 CFR 192, "Health and Environmental Protection Standards for Uranium and Thorium Mill Tailings," 
and at Section 332.150(b) of the Illinois Administrative Code. None of the standards are applicable to 
the Streeterville Superfund Removal Sites, but portions are relevant and appropriate. Because the State 
standard is more stringent than the Federal standard (by specifying that the concentration limit is for dry 
soil), the State regulation Is considered as the ARAR. 

The State regulation at Section 332.150(b) of the Illinois Administrative Code specifies that the licensed 
site shall be decontaminated to the following limits prior to termination of the license: 

"Concentrations of radionuclides in soil above background concentrations for total radium, averaged over 
areas 100 square meters, shall not exceed: 

A) 5 picocuries per gram of dry soil, averaged over the first 15 centimeters below the surface; and 
B) 15 picocuries per gram of dry soil, averaged over layers of 15 centimeters thickness more than 

15 centimeters below the surfece." 

The State requirements in Section 332.150(b) of the Illinois Administrative Code were based on the 
federal standards in 40 CFR192.12(a). When the federal standards in 40 CFR 192 were developed, the 5 
picocuries per gram (pCi/g) standard was a health based standard, but the 15 pCi/g standard for 
subsurface soil was technology based, reflecting instrument limitations in locating subsurface deposits. 
The 15 pCI/g limit is not a health-based standard, and should not be applied to situations In which a 
heaith-t)ased standard is appropriate, or to situations that differ substantively from those for which it was 
derived, 

The 15 pCi/g limit was developed as a practical measurement tool for use In locating discrete caches of 
high activity tailings (typically 300-1000 pCI/g) that were deposited in subsurface locations at mill sites or 
at nearby properties. The subsurface soil standard In 40 CFR 192 was originally proposed as 5 pCI/g. 
The final standard was changed, not because ^e health basis was relaxed, but rather In order to reduce 
the cost to DOE of locating buried tailings - under the assumption that this would result in essentially the 
same degree of cleanup at the DOE sites as originally proposed under the 5pCI/g cdterion. The use of a 
15 pCi/g subsurfeice criterion allowed the DOE to use field measurements rather than laboratory analysis 
to determine when buried tailings had been detected. It is only appropriate for use as a cost-effective tool 
to locate radioactive waste in situations where coritarrilnated subsurface rhaterials are of high activity and 
are not expected to be significantly admixed with clean soil. The 15pCI/g subsurface criterion was not 
developed for situations where significant quantities of moderate or low activity materials are involved, 
sudi as at the Streeterville Superfund Removal Sites. Therefore, the 15 pCI/g subsurface criterion is not 
appropriate for use at the Streeterville Superfund Removal Sites, and thus Is not an ARAR. The 5 pCi/g 
standard, on the other hand, was developed as a health-based standard and is appropriate for use at the 
Residential Areas site. 
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Although the soil concentration standard in the reguiation is written in terms of an average over an area of 
100 square meters area, averaging wiii not be conducted during investigation and removai. Ali soiis that 
exceed 5 picocuries per grarri totai radium (radium-226 plus radium-228) must be removed. This 
approach is conservative and should rhjnimize the chances of not identilying or removing contamination. 
The cleanup verification criterion for outdoor soil concentrations will be soil concentrations that do not 
exceed 5 picocuries per gram total radium (radium-226 plus radium-228), dry soil, above background, 
averaged over areas up to 100 square meters, in any 15 centimeter depth based upon Section 
332.150(b) of the Illinois Administrative Code. 

3. Streeterville Superfund Removal Sites implementation of "As Low As Reasonably Achievable" 
(ALARA) To Be Considered Guidance 

As discussed above, NRC's regulations at 10 GFR 20, DOE Order 458.1 and NRG Regulatory Guide 8.37 
all contain an ALARA approach which sets for^ the objective to attain dose levels as far below the dose 
limits as practicable. These requirements are TBGs for the removal actions at the Streeterville Superfund 
Removai Sites. 

In addition. Section 340.1000(b) of the Illinois Administrative Code is a TBG for the removal actions at the 
Residential Areas. Section 340.1000(b), Which applies to "licensees and registrants," states, 

"In addition to complying with the requirements set forth in this Part, every reasonable effort should be 
made to maintain radiation exposures, and releases of radioactive materials in eflluents to unrestricted 
areas, as low as is reasonably achievable. The term 'as low as is reasonably achievable' means as low as 
is reasonably achievable taking into account the state of technology, and the economics of improvements 
in relation to benefits to the public health and safety, and other societal and socioeconomic 
considerations, and in relation to the utilization of ionizing radiation in the public interest" 

The NRG regulations at 10 GFR 20 contain similar language. As a result, the following ALARA approach 
will be used for the Streeterville Superfund Removal Sites: 

Every reasonable effort should be made to maintain radiation exposures, and the amount of 
radipactive materials In unrestricted areas, to ievels that are as low as is reasonably achievable. 
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i UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
" 5AI52. ^ REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

SEP 3 0 2013 REPLV TO THE ATTENTION OF 

SE-5J 
Mr. Donald Biemacki 
Related Midwest 
350 W Hubbard St. 
Suite 300 
Chicago, IL 60654 

Dr. Steven Komder 
AECOM 
750 Corporate Woods Parkway 
Vernon Hills, Illinois 60061 

RE: Completion of Work Under ASAOC Docket # V-W-l l-C-976 (AKA 515 North Peshtigo 
Court, Chicago, Illinois AKA 500 North Lake Shore Drive/Lindsay Li^t Site 
Site ID # 05YT OUI8) 

Dear Mr. Biemacki and Dr. Komder: 

On September 2,2011, the United States Environmental Protection Agency (U.S. EPA) entered 
into an Administrative Settlement Agreement on Consent (ASAOC) Docket # V-W-ll-C-976 
with Related BIT 500 Lake Shore Owner LLC (Related BIT LLC), in vMch Related BIT LLC 
agreed to perform specified activities including soil screening, removal and other activities ("the 
Wpric") at 515 North Peshtigo Court, Chicago, Illinois (Site) and to reimburse U.S. EPA 
response Costs associated with this Site. U.S. EPA and Related BIT LLC entered into an 
ASAOC because an Action Memorandum documented U.S. EPA's determination that 
radioactive materials presort at the Site posed an imminent and substantial threat to the public 
health and the environment and explained the need for a time-critical removal action based on 
the impending development of the Site. 

The terms of the ASAOC required that Related BIT LLC, ronove, transport and dispose of off-
site all soils investigated that exceeded U.S. EPA's cleanup standard of 7.1 picoCuries per gram 
total radium (Ra226 and Ra228) established for Lindsay Light II. The ASAOC also provided 
that if Related BIT LLC did not radiologically investigate the entire Site or remediate thorium 
from the entire Site, then Related BIT LLC would establish U.S. EPA-approved institutional 
controls to prevent exposure to and release of thorium contamination. Those institutional 
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controls will consist of an U.S. EPA ^proved Environmental Covenant pursuant to the Uniform 
Environmental Covenants Act (765ILCS Ch, 122), \n1iich will be recorded against the title to the 
Site. Pursuant to the ASAOC, Related BIT submitted a work plan that U.S. EPA approved on 
February 24,2012. Related BIT initiated the Work on September 12,2011. 

While performing the Work, Related BIT identified several areas of potential and confirmed 
contamination at 515 Peshtigo and in fiie adjacent Chicago-owned rights-of-ways. Those rights-
of-ways are depicted in a previously submitted ROW report dated July 3j 2013 and titled "Comer 
of East Illinois and Peshtigo Court" Related BIT LLC completed its construction activities at 
515 Peshtigo. If Related BIT LLC, its successors, assigns or trustee(s), conducts additional 
Work in the ri^t-of-ways, then Related BIT LLC, its successors, assigns or trustee(s), will 
subiriit the documentation that the Work in fiie rights-of-ways has been completed. To be clear, 
this letter is to document the completion of the remediation work wifiiin fiie boundaries of the 
Related BIT LLC-owned property. 

On September 24 2013, AECOM, Related BIT'S environmental consultant, submitted a Final 
Report meeting the requirements of Paragraph 20 of the ASAOC and documoiting completion of 
the Work as required on 515 North Pe^go, The Final Report included documentation that 
Related BIT LLC shipped 188 tons of thorium contaminated soil to U.S. Ecology, Grand View, 
Idaho, a disposal facility licensed to accept radioactive wastes, in accordance with Paragraphs 20 
and 21of the ASAOC. TheEinal Report also noted tiiat Related BIT LLC did not screen the 
entirety of the fill materials at the Site in 18-inch lifts. Althou^ Related BIT must append its 
Final Report to include the confirmatory sampling results fix)m U.S. EPA's National Analytical 
Radiation Enviromnental Laboratory, based upon the Related BIT LLC Final Report and U<S. 
EPA's inspection of the Site and past oversight of the Work, U.S. EPA concludes that Related 
BIT excavated and shipped off-site all investigated materials that exceeded U.S. EPA's clean-up 
standard of 7.1 picoCuries per gram and completed the Work required by ASAOC Section VIII 
within the boundaries Of the Related BIT LLC-owned property. 

However, further radiological investigation will be required if excavation is conducted in any of 
the 515 Peshtigo rights-of-ways, including the Peshtigo Court and East Illinqis Street rights-of-
ways. If subsurface soils are exposed or intruded upon and if radiological contamination is 
identified, that contaminated material must be properly managed and disposed of. As stated 
abovCj this letter reflects U.S. EPA's determination in accordance with Paragraph 74 of the 
ASAOC that Related BIT LLC has completed the Work on its property required by the ASAOC, 
with the exception of certain continuing obligations required by the ASAOC. Related BIT LLC 
has completed the removal of all radioactive materials that exceeded U.S. EPA's cleanup 
standard in the portions of the Related BIT LLC-owned property tiiat were radiologically 
investigated. Also, as noted in the preceding paragraph, Related BIT LLC did not radiologically 
investigate the entire Site. Accordingly, as one of the continuing obligations required by the 



ASAOC, Related BIT LLC is required to establish U.S. EPA-approved institutional controls to 
control exposure to and release of thonitm contamination that may be present at the portions of 
die Site that were not radiologically investigated. U.S. EPA, therefore, teiticipates no need to 
take additional investigatory or cleanup action at this prop^ unless new infoimalion 
warranting furflier Superfond consideration or conditions not previously known to U.S. EPA 
regarding the property are discovered. This notice of completion in no way releases Related BIT 
from any potential future obligations to perform additional work to address foe same, or other, 
conditions at the Site should sUch WOrk be foe subject of a future U.S. EPA Administrative 
Order. Similarly, this notice of completion does not release Related BIT LLC firOm any 
recordkeeping, payment (includiiig payment of certain resporise costs in accordance with 
Paragraph 40 of foe ASAOC), or ofoer obligations under the ASAOC that extend beyond foe 
date of this notice. 

Please contact me at (312) 886-3601, or Eugene Jablonowski, Superfiind Health Physicist at 
(312) 886-4591, and direct legal inquiries to Mary Fulghum, Associate Regional Counsel at 
(312) 886-4683 or Cathleen Martwick, Associate Regional Counsel at (312) 886-^7166, if have 
questions concerning this letter. 

Sincerely, 

Vem^ Simon, P.E. 
On^Scene Coordinator 

cc: Mort Ames, City of Chicago Department of Law 
Thomas Baughman, Illinois Department of Public Health 
John Kim, Illinois EPA 
Adnan Khayyat, lEMA 
Leo Dombrowski, Sanchez Daniels & Hoffman LLP 
Terry Sheahan, City of Chicago Department of Healfo 
Kimberly Worfoington, City of Chicago Department of Fleet & Facility Management 



bcc: MaiyFulghum, C-14J 
CtolieG^i^SE-5J 
Eugene Jablono^ski, SMF-SJ 
Debbie Keating, SE-5 J 
Cathleen Martwick, C-14 J 
Susan Pastor, SI-7J 
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PARKING GARAGE 
AREA GRADED TO 6.75 FT-C.C.D. 

TOWER CORE EXCAVATION 
SCREENED TO 0 FT-CiC.D. 

ELECTRICAL TRENCH FOR CRANE 
SCREENED TO 6.75 R-C C 0. 

CRANE PAD INSTALLATION 
SCREENED TO 0.75 R-C.C.O. 

FOOTING RAUP 
SCREENED TO 3.75 R-C.CJ). 

STORM WATER RETEMRON 
SCREENED TO 3.75 R-C.C.O. 

CASSON EXCAVARONS 
SCREENED TO 0 R-C.C.D. 

GRADE BEAU EXCAVATIONS 
SCREENED TO VARYING 
DEPTHS R-C.C.D. 

RETAINING WALL EXCAVATION 
SCREENED TO 5.75 R-C.C.O. 

LOCATIONS OF RADIOACTIVE 
SOIL REMOVAL WITH DEPTH OF 
REMEDIATION 

T.T« EXCAVATION DEPTH (R-C.C.D) 

AREA SURVEYED DURING 
GENERAL SITE GRADING (R-C.C.D.) 

o CAISSON 

NOTE: 
DEPTH TO NATIVE SAND ABOUT 
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+ 11.75' R-C.C.O. 
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OWNER'S POUCY OF TITLE INSURANCE 
l^olK^ Number OX08082496 
ismedby Old Ri^ublic National Utie Insurance Company 

Any notlM •Tcbim nod any other or xtalemwt fa wrateg reqolied to be ghwn to the Ctatpaay mder thb FMicy 
imtt boghfcn to the Canilinny at tte aMrcn dHnm fa Section IS of the CondiiiMiA 

COVERED RISKS 
SUBJECT TO HIE EXCLUSIONS FROM COVERAGE. Tl£ fiXCEPIIOMS FROM COVQtAGE COKTAINED IN 
SdlBDULE B. Ara> 1HB CONmTTONS. OLD REFUK4C NAnONAL TITLE INSURANCE COMPANY, a hODiieaata 
eaiporatiofl <<ho "Ciniipmy^ fasuet. aa of Oaos of Polky aod, to the aciHit atalBd in CovoRrf RMs 9 and 10. after Date of 
P0B17. agaiost hMs or damage, not exoefaUng the Ainoant oftaaoianae^ aiatafaed or tacnncd by the rnsuied by reaaon Mi 
t. TitkbefagvestedotbertbanasaiaiedfaScliednfcA. 
2. Amrdefeotmorliraoreneumbmeeonthe'nde. Tiib Cbvend RIak tadndei bnt ia not (faified to faanniiee agniiBt bsa 

fibnu 
(a) A deibat fa the Title caused by 

(0 fiRBBtyi ffand.nndaefafliiaice,dnRSAfaoonipetenmr.facapaeity.orfaitKraoaatfan; 
00 fiflowofanypctaonorEntitrtohaveaiiaiotfaedatraiiifeorceiiveyMKc; 
^ a document aObctfag T^ not T>rap«iy emamd. exeemed. vdfaeased. aeefed. aefcoowIet^edL notarfaed. or 

ddtvamfc 
ftdinie to perfiaintltoseaiBia necessary to ORam a documeot by elecBonfa means andioriaed by law; 

(v) adDeaneiiteneuiedinidera&Ufiod.oxp>ied.orothetwisefavalidpa«erofattomBy; 
(vQ adooinnontnotim^ly flIed,ReoidedLarfadexedfalfaePubIicReeoidsfadoiifagfiiilututopetSmihoseaeb 

by eleolmnlo inaaia airdioiireBd by taw; or 
trii) odefboiiveja^ciidoradnrhdanaiivepmeBedfag. 

(b) The lien of red estate taxes or assesameats imposed on die TWe by a govetiimcslal aulhOTly due or payable, but 
unpaid. 

(c) ^ encrosdunent. enoumbconce. Tiolatton. variation, or advene ciranusianGe afifbcdog the Tftle that vmold be 
disclosed fay an acenate end complete land survey of tte Land. The term 'eneroachmenr factadea encroaehnwiita of 
exlstteg tmprovemaib located on the Land onto ar^fadng land, and eneroaefaneiits onto the Land of existing 
ifflprovanents faeaied on atyohfag land. 

3. UlunaifcmabteTitfa. 
4. Nbtl(^ofaece»toandiiomtheLand. 
5. The violation orenfiiteeau»t of aiv la^ ordinance, permit, or govenmnntal rqpilalfan Oneludfag those rdatfag to buiUliig 

and rxmfa^ testricdng. t^latfag, ptoidbitfag. or letatlng to 
(a) timooxmaii^.nserorciyoyiii^oftbeLand: 
(b) the ifaaraeier.dimcmaioii^ or location ofanyimpravemeat erected on the Lanth 
(0) tbeaiibdivisiononaaihor 
(<0 eavimnmental pwleetfan 
if anotiee. deserii^ BIQI part of d»Land, is recorded Jniiie Poblie Reooids settiiig fbrib the violStfaat or fatendon to 
mftreci but only to the extern of the vioioiion or onioieenieiit lefaned to fa that nodce. 

Issued tfamugh the OOioe of. 
Old RcpabUeNBtfanalTitle Insurance 
20 Soutirciarli Street. Suite 2000 
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EXCLDSIOMS FROM COVERAGE 

TIw fbUowihg meUeni aie expR^ exdoded fiom (be oovenge of ttfs policy, and (be Company will not pay loss or damagie, 
Gosi^ aitomeyir ibes^«-expenses that arise by leastw oil 

1. (a) Any law, oidfaiance, penult, or govaamenal regolatbm (ioebidiiig diose relating m bnilding and zoning icsltiming, 
Rgttlatiogi pcohiUting, arielating to 
(0 die oecnpaney, use^ <B-enb>y>neiit ofthe Imid; 

the chancier, dimeBsioii% or location of any imptoveniem eritcted on dM Lam^ 
^1) diesnbdirisonoflawbor 
({v} euviranmental proiectioii; 
oraoeileetofany viaiadimoftfaeselBw^osdbiaDaea^orgo«aisiieiialiegiilaiiai& lUs Bselnsion 1(B) docs not 
motdiy or Bmb dm ooyenge provided under Coveicd Risk 5. 

(b) Any govemmental poKoe power. This Ibccliisian 1(b) does not modlQr or limit tbocovengp provided under Oeveied 
Rislc& 

2. Rigblaofendaemdoroaln. TbisIbceliisiimdoesnotniotdQrorBniittbeeovaragiaprovidediinderOovBredRlak 7or8. 

3. Defects, bcoa,enoimibmnees.advan»chAns, or other malten 
(a) CRiidadtaulIbR:d.asBnnied,aragreed(o bylbeInsa(edClaBnan(; 
^) not Known to dKComp^, not recorded in the PtfeUeBeooida at Date of Potiqr, but Known to die iDsnedClainiont 

and ncd diaehised in wdihig to dm Compaiv by dm Insnnd Cfaumnnt prior to the date the bsBDied Gfanmant becaine an 
Insuied under dds policy; 

(n) lesnltfeglnnolassordamegetoiiiebiaBedaainiaiit; 
(4 attaefaing or ereabdaubseq^ to DatoofPoli^ (however, this does not modi^wlinitdiecovengn provided under 

CovadRiaic9andl<l);or 
(e) RsiiitinginloBordan^thatwmldnothBvebeenriBtninedirdmlnsuredCbiinembadpaidvahielbrdieTkle. 

4. Any daim, by reiaon of dm opemtkm of federal bnnkniptiy, state insnlvency, or shnilarcRcHtoes'rights Inm, ibat the 
tiainnetioa veuing the Tide as shocvn fa) Scfaediiie A, is 
(a) a ftsttdujent conveyance or fiauduicnttiansfct: or 
(b) apefeiontiel transfer for any reason not stated in Covered Risk 9 of this policy. 

1 Any lien on the Thic for real estato taxes or easesancats fatqioaed by govemmBttlBl autfaority and created or ailadnng 
between Date of Policy and the data of recording of the deed or odmr instiument of tnnsfer in the Pnblio Reootds thai vesu 
tftie as shown in Schedule A. 
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CONDmONS AND SnrULMlONS 
t. BEnmWNOFTSRMS 

TIK folknvfaig tenai wboo md in Sds i)diqy mean: 
"Amount of Tnsiiwiice": Hie munmt stated in Schedule A, as may be increased or decreased by radosement to Ob 
poll^, increased Iqr Seetloh Sffi), ordeeteased by Sections 10 and 11 oTtiieaeGoadldoia. 

00 "Deteofroiky"; HiedBtedeslgiiatedas'DaleorPoH^' loSeiiednleA. 
(o} "Ibttiiy": A ooi]»rai!Qii,periix^%tni5t^riiiiitedUddliiyooiiiinty, or other siinflar legal entiv. 
(d) "Insured": Tire Insured nam^ in Schodole A. 

(0 The tcnn "Insured" also hidndes 
(A) siMeessantatire TitteofttelnsuiedbyopeiuioaoflawesdblingaishedfiompmcbBs^nictiidmglieBs; 

dwisees.snrviv<«a> personal wiMcseuiativesiOrnext of kin; 
(B) succiBaacnioanIiis^^£s9oluilan.fheiVr><>(na<d]d8t{oii,dieliftndoii,orteciaaiiizaiion; 
(Q aneeessoretoanbisniedbyitaoonveniaatoanitefcntdof&itily; 
(D) a gnmlee of en insured under a deed ddivendwISioot payment of Botnaltnluabieconddeniion convcybig 

tfaethle 
(1) if the stodc, shares, nembeidiipa, or ollisr equity interesu of the grentee are wfaonyeiwned fay the 

oamedlnsuimt 
(2) iftlmgriinieeuijbol^ownsiIiBnaincdlnsaacd, 
(3) if the gnmtee is mboAy-owned by an afiSIiilied Entity of On named Insoted, provided the eflUiaied 

Entity and the named Tnsured aw both MihoiiyKmned by the same person or Entity, or 
(4) iftbegnmteeisattasteeor benefieiniy of a trust tieaied by a written inmrmnent established by the 

Insured oained in Sebednle A fisr eataie pisniiiiig purposes. 
00 With icgmd to (A), (B). (CX and (D) leseiviagi however, all ti^ and defenses as to any sueeeasor feat tfae 

Conqnny wotdd faiive had against any predecessor Insined. 
(e) "InantedClaiiiiiBia": An Insured Riming to or damage. 
(0 "Knowledge* or"Kn>wn*: Aeloaikiiowiedgc, not constniottvekiidwIedgB ornotba featbe impaled to an Insnied 

by reason of the PobUo Reconb oriny ofeer lecoida that nnpatt oonsltncsive noiiOe ofmaueiB affecting tfae Tfale. 
CE9 "Land": the land described in Sdiedide A, and affeced fartprovements ffim by law eonslilnte real prbpeity. Tfaetenn 

Imid'does not Include airy pmpeity beyond the Ifaies of the area described far Sdiednle A, aior any riiK titte, farteresi, 
estate^ or Oasetnem in abatiiq sneers^ roads, avenueaL aHeyib loooa, wrys, or waterways^ but (bis does not modil^ or 
Ifarrrt fee eictent feat a right of woesa to and fioffl ibe Land is iasiited fay this poBqy. 

00 "Mortgr^"; Mortgage, deed of trust, tnist deed, or other seeority instnunent. including one evideneed by electrenio 
meens aufeorized by law. 

(0 "Public Records"; Rcconls csiabRahed under stato statutes at Date ofPolicyfer the purpose of fanpaitfaigcansiructlve 
nodce of rnaitcrB relating to real prripetty to pnrehasere for value and rrithout Kiwwledge. Wife respect to Covered 
Risk 5(d), "Poblic Records" shall also rnetude crrvironmental proteetirm Uots filed fat the teconb of fee oleik of fee 
United Stides District Court fiir fee drstrict whete the Lend la located. 

(i) "TRfe": TbeestatearintmeMdeaeribedliiScliedaieA 
(k) "Unmaikeiahle Title": Title efifeeled by an aOeged or vpeient matter that would permit a prospective punfeaser or 

lessee of the Title or hmder on tbe Thle to be released ftom tlw obUgetton to purohase, or lend if there is a 
ereiitaetual eonditiorr toquirfng tlie deltvety of meiiretsbte title: 

2. C(»mNUATION OF INSURANCE 
(a) ThecoventgeofthispDHcy shsUcqntiimie in ftirce as ofDAOfPobty in fevorofan Insured, but only so long as tbe 

Insoied retains an estate or fatterest in the Lard, or hoids an obUgatfain secured by a purdtese rnottey Mortgage given by 
a puirfeaser fiom the insiired, or only so long as fee Insured drell have IWHlty by reason of wamntiet in ay transfer 
or conveyance of the Title. Thb policy siiaUnm oorrlfaiDB to foroe far firvrrrofaoypatdraaia Rom the Insured of either 
(!) an estnte or interest m fiw Land, or (ii) an (fengatlpa seented by a purchase money Morvaga ghren to the btsmed. 

3. NOTICE OF CLAIM TO BE GIVEN BV INSURED CLAIMANT 
The Insured shail mtUy the Company piontetiy in writfaig (f) in case of aty Ufigation u set Ibtih in Section 5(B) of these 
Conditions, (ii) fat care Knowledge rirall erne to an Insared bereimder of any elaim of tills or interest that is adverse to the 
Tide, as insut^ and tlrnt might cause loss or damage for whidi fee Ormpany mty be liable by virtue of this ppRcy, or (Gt) 
if the Title, as insured, is itgecied as Uimnrimtable title. If the Conqiany is prejudioed ^ fee feihse of the bisurcd 
(Haiiiiam to provicte pronqn rwtlce^ tfae Cooipaoy's Uebiiity to fen Insuiud Clsfanaid under fee {uliqr shall be leduoed to (be 
mctent of the pteiudine. 

4. PROOFOFLOSS 
In the event the Company Is unnbte to detennine the ameunt of loss or damage, the Cmnpony nuq^ at its opdon, require as a 
conditiQa of pryment fete the Insured Ctafenarrt femidi a signed proof of loss. The proof of tou must describe the deibct, 
Uen, eneumbnnce, or other inatter insnred Bgsinst iy this pdicy feat oonsfitntes the basis of loss or detnage eed tfeaii stale, 

OSTfenn430!> 
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to Ite exIcDt possible, ihe basis of ealoalating Ac amonut of the kus <n: touge. 

5. DESnSNSEi^FSOSmrnONOFACnONS 
(<0 Vpon miUen reqaest by the JosutoA aeid subject to fbe options oonlaiaed fat Secdpn 7 of time ConAiianct tbe 

Oompaqy, at te own cost and wlAoot umeaaonaUe delqy, shofl pmvide for Ae dnfoise of an bsmed A St^atioin A 
widAapy tbiid party asserts a cbim opveicd by AbpoQcyadvcm to Aelnswod. Has obUgatioQ Is Hmiled to only 
those stated causes of BeAmalle^iigiaanBniiisnndagBiiKttiytUB policy. IheCoinpaiv shall have the lifAtteaaiea 
couoset of its choice (s^ect to the ifgbt oflte Awad lo ArTeaamaUe oanse) to tepraent the Insiired as to 
thoae stated causes of acdistt. Itahaltnotbaiialde fiirandu^notpayffaa &esafai^ otbercoinisel. fheCoiopsay 
-wiU not pay aiiy Acs, costs, or a^eoses iocuiRd the Insnmi in the dcAnse of Aose causes of scthm Aot allege 
raaltets not {m^ against by this po^. 

A) TheC(»iipaiiyai]allhaveiheiigfit,AadditiontotheopdonscoMninedbSectlon7oftlieseCandiA)ns,alitsounoosl, 
to instiiiite ^ prasecnla any iwilinn or pipoeeding or to do atty other stt Aat A its OfAtion may be neeesswy or 
deAabletocat^^tho'C^aafnsDnidiOrtopnventarfadaeelossordaniagetatfaoIiuarBd. The Campsny mqr 
talce any apptopiiaicaeAm under the tennsofAbptA'iV.sdietfaerarnofr it shall he liabte to lbs Insiand. TbeescKise 
oftheseii^ si^aotbeanadmiasioniiflUnlArorwaiverofeitypipvimorthiapoliey. If Ae Conpany ewtdses 
its lights UluleriidB aobSBOtion, it inuat do so diligBiitly. 

(c) VAeiievar the Cotaqtsnybrfaiga an action or assiuis a dcAiaa as requiiedarpeiinitted by this policy, the Coinpanyinay 
pursue lA HtfgaAHi to a Gml deteneination fay a oouit of oonipeient jurisdikian, and it expressly leterves the ri^l, A 
its sote discretion, to sppeel aiiy edveisejudgnieiit or order. 

6. DirryOFiraUREDClWUMANTTOGOOFERATK 
(a) A sa cases vdwe thfa poHiy permte or lesdrcsflteConyany to ptuaecuie or provide Ar fee deftnae of apy action or 

piOceeiAig and asy appeals, tte Asnicd sfasn secuie to the ponqiaity tbe ri^ to ao prosecute or ptovidB deAnse Alfe 
acAui or proceeding, iucAilAg the r^t to usa, at to tqttbu, the aanie of tbe Insured for this purpose. Whenever 
teqncMed by Ae Ctntquny. the Asmed, at the Coropaity^ expense^ dull give Ae Oonpaiy all leaaoaabA aid (9 A 
seoitity evidenee, obuAfaig vdtnessea, prosecntAg or defhiiding Aa aethm orprooeading, oreSbcting taMefnent, and 
00 A any other lawfid act thai A Ae ojnnion of the Coinpny usy be naoBssaty or desirabA to estabfiA Ae Thte hr 
any oiber mailer as insoted. If Aa Cainpaity b pRdwUeed ly the Aitate of Ae Insured to thraisfa the lequiriid 
cooperatiDn. the Compan/s obUgatAns to Ae Asntod imder the poUpy shall tenniiiala, inctoding any AABiy or 
obiigaAtn to ddbad, proseeale, or contAw any Utigoha, vdA ngoA to the matter or uHnais taquBhig aoeb 
coopeiatioD. 

(b) The Company may reasonably require the Insuted CiaAunit to submit to esandnation under osA by any auAotbcd 
tepresentative of the Company and to produce for cxatnAaiAn, inqiecttoa. and copyAg, at such reisonable timea and 
pboes as rosy be designated ty the sutborizad reprwantatlve of Ae Compsty, aO tcoNds, A vdiaiovar medhnn 
uiaAtained. Aduding booing ledgeia, cfaedcs, meumaada, eoaespaadeaoe, np^ e-maiis, diaica, tapea^ and videos 
wbeAcr bimting a date befine or after Date of FoAy, that teaaonably pertaA to the loss or damiye. Further, if 
requested by any authotizad wmeaentialve of Ae Cempary, tbe Insured Ctoimanl shall grant A permission, A wAAg, 
tbr aty ainhoriied teprssMittmw of the Gompaiy to exassAe, Aspect and copy al( of these records A the enstody or 
eoabol ofaAAl party Aat reasonably pertsA to the Ass or damage. AUAAnnBtiaadBsignBtodoscmifidenAdfaylbe 
Inauied QaAimtt provided to the Company pursmnt to Ab Section Aall not be disclosed to others nntoss, A the 
nmnableJiidgiinaoftheCanipaiy,ittonecessaiyAthBadin]nistatAooriheeAim. Failure of dm AsutedCAImau 
to submit for exiaiiAiatioo under o^ pioduea aiy teaamnibly requested AAinutAm or gcnit petiiuaAu to secure 
reasomiUy necessaiy AAmaAm from tUrd pottos as requited A tMs subsection, unless prohibited by Aw or 
gpvenmieaial ngoltfon, shall temrinsie any liaUHty of the Company under thb prilioy aa to thtt claim. 

7. OmONSTX)FAYOR011IEi»llSESEmEajUMS;TS»MINATlpNOFLIABILITy 
A case of a claAi tinder dib poUcy, Ae Company aball have the ftdtowAg addidonal iqilAiM: 
(a) ToPayorTcaderPaymeotofABAiscniiitoflnannuMe. 

To pay or tender ptyment of the AnAtiitt of Insurance under Ibb policy togeAer wlA aiy costs; attotmyar Acs, and 
expeasea Aemied ly the Insured ClaAnnt Aat were authorizBdly the Cmnpaty up to tbe time of payment or tender of 
payment Old Aat the Company is obUgued to pay. 
Upon the exordse by Ae Cormntyof^ opAto, ail liabflily and obligations of tbe Conqiany to the Insund imderlhb 
pdicy, oAer thro to nudm the paynwmreqidted A thbsnbsectlan, shall terminate, Aohidieg aiy Uabiliy drobUgatAii 
to defhtid, pfosecoto, or eontAoe aay litigBtiah, 

A) ToPaymOAerwiseSeAeWiAFMiaOAerTttanAeliumredorWiAAelnsnredCdsAunt 
(i) TapayoroAerWisesattAwiAotberpotiesfoor AtbenamsofanAsuredCIaiinaatary cAimAsoedagaAst 

UKtor (his policy. In addAon, the Conqtaiy wOt pay any costs, attwiKys' Acs, and expenses Aeoned ty the 
Asured ClaAmat that vims authorized ^ Ae CmAoay up A Ae tAie of peymeat and Aat Ae Comptuy b 
obligBtadtopamor 

00 To pay or otiiawite settA wiAAelnautad CAAiant the loss or damage pioyldadAr under thbpoliey, together 
wiA any casts, attorney^ Aes, and expenaes toeutrod by Ae Insmed Claimant that wan auAotbad by the 
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tDtbeTM«]iisi]rwAibitratioiilbi]uof<beA]ii(ritanlaiidT1ileA»oetBtto(*R^^ fittepliB jnmided in flic 
Rides.iheiedaIlbeiiojolnder(ircaiisoIidaikm«ddicliinBainolnvBiriesofatberp«»ns. AriHtabtomsdenfflBy 
metnde^bitt TO not toied to. aiyiamlwvewy or date betvwM the Ccimpmy and ftelnanreJ arising o« of wtetodng 
to diis poUqr. any TOyipe in cooneetfon ite issuanee or the iseadi of a policy provisioni or to any dttwr 
ocntcoyariy or date orbing out ofdiotiaasactiott giving rise to this poBcy. AUaiUtiabtenutienvitodieADioantof 
Inaranee Is $2,000,000 or less diaO be uUtnted at tte opttei oftUur the Oontpany or the tosmed. All aibitrable 
matters when the Amount of bantanee b in eaeeess of S2.tioO,OiOO shall be arititmied only viiet agmed to by both die 
(tenpray and die tented. Arbitnriioaptiisuant to thbpoligr and under die Rules dmD be bindj^u(x» lte parties, 
fudgcnem upon the amid TOdeied by dn Aibbra»i(s) may be emeied in any ooim of coQ^otem jmitoietlon. 

15. UABlUrVUldlTED TO THIS FOUCYtFOUGY ENTIRE OmTRACT 
(a) Thb podky togeflTO with aD endotsemeite if any, attached to k by dm Contoany b toe entire poliey and eontiaet 

between the laimed and the COihpany. Iniiiteipietuvaqypravbionafdibpt^, thbpoIiiydailbeoQttsCnKd asa 
whole. 

(b) AnyobteoflossordamagediataibesontoftfaeatntusofdieTfdeorbyaniyacdottastettiDgnidiclatesfaaUbe 
lesbieted to thb poUey. 

(c) Any emendment of or endarsement to dA poliey must be in writhig and authenticatBd by an andiotieed person, or 
expessiy bMoqmalBd by Soittdule A ofthis poHcy. 

(d) Bach eodccmamnt to this poH^ bsued at any ttep is made a pan of dib poite' and b aiddeci to all Of its tarns and 
provisions. Exeept as the andotsemeai u^asSy states, it does not Q) modiQr aay of dm temis and provisfcos of dm 
pod^. 00 "XMUQr aiy prtor endotaeincnt, <110 extend the Date of FoUiy, or Ov) fncRaae the AnuHnit of Innitanee. 

16. taEVERAnUTY 
In dm emA say pnnddoa of this poB^, to whole or in pai^ b held fayafid or umafbmeeUe imdm qiplictNe bw, dm 
poliq- shaU be deemed not to tociiide that provisioaorancli p^heM tobe toynlU. bto allotoerpiovbhihsshafl lenutoto 
{tallfqiceBodefibeL 

17. CHOICE OP LAW; F(»tlIM 
(a) Ctooloe. of Law: the Insured actoiowfedgha dm CbfUptey has undanmitten the tisks coveied by dib poHcy and 

defetmfaad dm piemten dmtged tbeteftir fa leEteco inpon the taw aflheteg totemsis to teal ptbpeny and appHeaUe to 
the toteipietation, riglte remedies, or enibioenmnt of policies of thfetosinaimo of dm Jntbdictianvylicre the Land b 
hmated. 
Thet^re, the court or an arbitrator shall apply the law of dm Jurlsdiciion where the Land b hmated to ^temdne tim 
vaMiy of claima agahistthe Tide that ate edverse to dm Insured and to intorpiet and enforce die terab of dib poiby. 
to ncidier ease Shan dm court or arbitratn apply its conlBcts of law pitoetples to detannme dm applicable tow. 

(b) Chaico ofPorum: Any lidgatian or odmrptoeaedingbrMiglU by die Insured against the CofUpanymiat be CiBd only to 
a state oribdsial oonit witfato dm United States of Amorica orte tenltoiies having aRiropriam JurisdJethm. 

18. NOnCES, WHERE SENT 
Any ntoiee of cUm and any other Dottoe or stBtement in vRittag leqniKd to be givoi to dm Cominiiy nnder dds policy must 
be given to the Company at 400 Second Avonm South, Miiineapolfa, Minnesota 55401-2499. 

ORXycnndm 
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OLD REPUBUC NATIONAL TTTLE INSURANCE COMPANY 
20 SOUTH CLARK STR^, SUITE 2000 

CHICAGO. IL 60603 

OWNER'S fORil 

SCHEDULEA 

Number H01110138 

Pibpetty; SOON. Lake Shore Drive, Ik 

UndeivuifterNo.: OX080S2486 

Date of Policy: August 19,2011 

Amount of Insurance: $166,340,695.00 

1. Nssne of Insured: 

Related BIT 500 Lake Shore Owner LLC, a Delaware limtted HaMllty company 

2. The estate or nrterestbi the Land that is insured by this policy is: 

Fee Simple 

3. Title is vested In the insured. 

Related BIT 600 Lake Shore Owner LLC, an HHnois liiitlted liability company 

4. the land refierred to in this policy is descrfced as fbOows: 

Parcel 1: 

Block 4 in Cityfrant Center, being a rssubdlvlsion In the North Fraction of Section 10. Township 39 North. 
Range 14. East of the Third Princ|}al Mericflan, according to the plat thereof recorded February 24.1987 as 
document 87106320, in Cook County. Wlnois. 

Parcel2: 

Eiasement appurtenant for the benefR of Parcel 1 for e Sky Bridge created by (he Mutual Grant of Easements 
In Respect to Cily Front Center. Chicago, (BInoie dated Decwnber 18,1986 recorded February 24,1987 as 
document 87106321. 

Till* polky vaRd only If Seheduta B i» attaehod. 
Onmar^ Policy > NNNT Paaa 1 of S NOIIIOISe 



OLD REPUBUC NATIONAL TITLE INSURANCE COMPANY 

OWNER'S FORM 

SCHEDULES 

Number N01110139 

This poHcy does not InstoB against loss or damage by reason of the fbOowfns: 

A. STANiSARD EXCEPTIONS: 

1. Rights or claims of parties in possession hot shown by the public records. 

2. Any encroachment, encumbrance, violation, variation, or adverse circumstance affecting the Title that 
would be disclosed tiy an accurate and complete land sun^ey of the Lend. The term "encroechmenf 
includes enctoachments of extsikng tmpravements located on the Land onto acioining land, and 
encroachments onto the Lend of exi^ig improvements located on adjoining iahd. 

3. Easements, or claims of easements, not shown by the pubic records. 

4. Any Ren, or right to a lien, for services, labor, or material herstofiare or heteaiiar fumished, imposed by few 
and not shown by pubic records. 

5. Taxes, or spectai assessments which are net shown as existing Bens by the public records. 

B. SPECIAL EXCEPTIONS: 

1. GENERAL REAL ESTATE TAXES FOR THE YEARS 2010 AND 2011. TAX NUMBERS: 
17-1G-2184)07-0000AND 
17-1O-218^M00a 

NOTE: THE FIRST INSTALLMENT OF TAXES FOR THE YEAR 2010 ARE PAID IN THE AMOUNT 
OF $109,854.76 (-007) AND $5,021.83 (-008). 

NOTE: THE SECOND tNSTALLMEt4T OF THE 2010 TAXES AND TAXES FOR THE YEAR 2011 
ARE NOT YET DUE OR PAYABLE. 

2. MORtGAOE, SECURITY AGREEMENT, ASSIGNMENT OF RENTS AND LEASES AND FtXTURE 
FILING DATED AUGUST 19,2011 AND RECORDED AUGUST 19,2011 AS DOCUMENT 
1123131040 MADE BY RELATED Bit 500 LAKE SHORE OWNER LLC, A DELAWARE UMITED 
LiABILITY COMPANY, TO BANK OF AMERICA, NA, AS ADMINISTRATIVE AGENT, TO SECURE 
A NOTE FOR $100,000,000.00. 

3. FIXTURE FILING DATED AUGUST 19,2011 AND RECORDED AUGUST 19,20l 1 AS 
D0CUMENT1123131041 ENTERED INTO BY RELATS) BIT 500 LAKE SHORE OWNER LLC, A 
DELAWARE LIMITED UABIUTY COMPANY, DEBTOR. AND BANK OF AMERICA N.A., AS 
ADMINISTRATIVE AGENT, SECURED PARTY. 

OwnW^Poacy-NrerT Page2ofS N01110139 



OWNER'S FORM 

SCHEDULES 
(oontfnued) 

4. Th£ LAND LIES WITHIN THE BOUNDARIES OF A SPECIAL SERV/ICE AREA 12 AS DISCLOSED 
BY ORDINANCE RECOROB) AS DOCUMENT 91075841. AND IS SUBJECT TO ADDITIONAL 
TA)^ UNDER THE TERMS OF SAID ORDINANCE AND SUBSEQUENT RELATED 
ORDINANCES. 

NOTE: AS OFTHE DATE OF POLICY ANY AND AaADDITIONALTAXESARISING HEREUNDER 
JWE PAID CURRENT. 

5. TERMS AND PROVISIONS CONTAINED IN THE DEVEIOPMBIT RIGHTS ALLOCATION 
AGREEMENT MADE BY AND BETWSN WE8TWACKER P21/P24 LLC AND WESTWACKER 
K4»ARCEL aC DATB) FEBRUARY 2S, 2004 AND RECORDED MARCH 4,2004 AS DOCUMBfT 
N0.04084%3im 

& TERMS, PROVISIONS AND CONOmONSCONTAINB} IN THE PLANNED DEVELOPMENT 
ORDINANCE NUMBER 368 ADOPTED NOVEMBER 6,1995, ANY AMENDMENTS SUBSEQUENT 
THERETO AND ALL AGREEMENTS AND CONDITIONS INQUIRED THERSY INCLUDING, BUT 
NOT UMIT^ TO CHICAGO PLAN COMMISSION APPROVAL PROVIDED FOR UNDER THE 
LAKEFRONT PROTECTION C«DINANCE; AND THE CITY OF CWCAQO DEPARTMENT OF 
PLANNING GUIDELINES ISSUED SEPTEMBER, 1985. 

7. MUTUAL GRANT OF EASEMENTS DATED DECEMBER 24,1968 AND RECORDED FEBRUARY 
24,1987 AS DOCUMENT 87106321 MADE BY AND BETWEEN CHICAGO DOCK AND CANAL 
TRUST. THE EQUITABLE UFE ASSURANCE SOCIETY OF THE UNITED STATES AND THE CITY 
OF CHICAGO MADE IN ACCORDANCE WITH THE PLANNED DEVELOPMENT ORDINANCE 
ENACTED BY THE CITY COUNCIL ON NOVEMBER 6,1985, WHICH GRANT OF EASEMENTS 
REGARDS. INTER ALIA, PEDESTRIAN ACCESS, CONSTRUCTION. MAINTENANCE, RH»AIR 
AND REPLACEMENT OF EASEMENT, AND PUBUC WAYS. THIS DOCUMENT INCLUDES THE 
TERMS FOR CONSTRUCTION AND USE OF THE "SKY BRIDGE- EASEMENT DESCRIBED AS 
PARCEL Z 

AMENDED BY RELEASE RECORDBJ APRIL 22.2008 AS DOCUMBTT 0811345103 WHEREIN 
THE CITY OF CHICAGO RELEASES AU. OF ITS RIGHTS. 

8. TERMS, PROVISIONS, CONDITIONS AND UMITATIONS SET FORTH IN THE DECLARATION 
OF PROTECTIVE COVENANTS, CONDITIONS AND RESTRICTIONS FOR CITYFRONT 
CENTER EAST, CHICAGO, ILUNOIS RECORDED AS DOCUMENT 89410218 AND AS 
CONSENTED TO BY AMERICAN NATIONAL BANK AND TRUST COMPANY OF CHICAGO AS 
TRUSTEE UNDER TRUST AGREEMENT DATED AUGUST 26,1986 KNOWN AS TRUST 
NUMBER 06928204 BY INSTRUMENT RECORDED AS DOCUMENT 89441980. 

RRST AMENDMENT RECORDED DECEMBBT 20,1989 AS DOCUMENT NUMBER 8960895Z 

NOTE; ASSESSMENTS IN FAVOR OF CITY FRONT CENTER EAST MAINTENANCE 
ASSOCIATION, AS DISCLOSED BY THE DECLARATION. ALL ASSESSMENTS HAVE BEEN 
PAID THROUGH THE END OF JULY 2011. 

Own^Poaey-NNNT ' PaflaSofS N0111013S 



OWNER'S FORM 

SCHEDULE B 
(continued) 

a 7ERA^AI«> PROVISIONS CONTAINED IN VACATION ORDINANCE DATBDNOVEKiBER 
2S, 1986 AND RECORDED AS DOCUMENT 87106319 8ETTINQ FORTH, BUT NOT UMITH) 
TO.THEFOLLOWINQ: 
RESTRICTION THAT NO BUILDINGS OR OTHm STRUCTURES SHALL BE ERECTED ON 
THE RIGHTS OF WAY AND EASSMENTS RESERVED WHICH WOULD INTBRFEf^ WITH 
THE USE, MAINTENANCE, RENEWAL OR RECONSTRUCTION OF TUNNEL STRUCTURES; 

AGREEMENT TO CONSTRUCT BULKHEADS AND CAP ACCESS AND VENHLATION 
SHAFTS. 

R^ERVATTON OF EASEMENT TO THE CITY OF CHICAGO AND THE PUBLIC AND 
QUASIr-PUBUCimUTIESTO MAINTAIN EMSHNG MUNICIPALLY OWNED SSTVICE 
FACILm^ AND TO REPAIR AND OP^TE SUCH FACILITIES AND UTILITIES; AND 

RKERVATiON OF THE RIGHT AND INTEREST TO THE OTY OF CHICAGO FOR ALL 
EXISTING CHICAGO FREIGHT TUNNEL STRUCTURES AND THE RIGHT FOR THE 
MAINTENANCE, RENEWAL AND RECONTRUCtlON OF SAID TUNNB. STRUCTURES. 

AMENDED BY RB.EASE RECORDED APRIL 22,2008 AS DOCUMENT0811345103 
WHB^EIN THE CrfV OF CHICAGO RELEASES ALL OF ITS RIGHTS. 

NOTE: VACATED AREA IS AS SHOWN ON SURVEY BY HOMER L CHASTAIN & 
ASSOCIATES, LLP DATED MAY 12,2011, LAST REVISED JULY 20,2011 JOB NUMBER 
5681-ALTA. 

(ASecte Pared 1 of the Land) 

10. TBRMS AND PROVISIONS CONTAINED IN THE MANAGEMENT AGRffiMENT DATED 
MARCH 1.2004 MADE BY AND BETWEEN JER RV 2, LLC AND SYSTBll PARKING, INC. 

RIGHT, TITLE AND INTEREST OF SYSTEM PARKING, INC. IN AND TO THE LAND, AS 
DISCLOSED BY MANAGEMENT AGREEMENT, AND OF ALL PARTIES CLAIMING 
THEREUNDER. 

(Affiacts Parcel 1 of the Land) 

11. TERMS AND PROVISIONS CONTAINED IN THE RESTRICTIONS AGREEMENT 
RECORDED SEPTEMBER 29,1999 AS DOCUMENT NUMBER 69824670 AS AMENDS) BY 
THAT FIRST AMENDMENT TO RESTRICTIVE COVENANT RECORDED APRIL 1,2003 AS 
DOCUMENT NO. 0030440641 RELATING TO RESTRICTIONS ON THE USE OF ANY PART 
OF THE LAND FOR A THEATER OTHER THAN AMERICAN MULTWINEMA, INC„ 

NOTE; THE PARKING RESTRICTION CONTAINED IN SAID DOCUMENT DOES NOT 
AFFECT THE INSURED LAND. 

Ovmin'sPotey-NNNr PaBB4d6 N0111019e 



OWNER'S FORM 

SCHEDULE B 
(continued) 

12. ENCRQACmWENT OF A CURB AND GUARD RAIL ONTO PUBUC PROPERTY LOCATED AT THE 
NORTHEAST CORNER OF THE LAND AS DISCLOSED BY SURVEY BY HOMER L CHASTAIM & 
ASSOCIATES, LLP DATED MAY 12,2011, LAST REVISED JULY 20,2011 JOB MJMBER 
S681nU.TA. 

(AFFECTS PARCEL 1 OF THE LAND.) 

13. NOTE: IF ANY DOCUMENT REFERENCED HEREIN CONTAINS A COVENANT, CONDITION OR 
RESTRICTION VIOLATIVE OF 42USC 3604(C), SUCH COVENANT, CONDITION OR 
RESTRICTION TO TKE EXTENT OF SUCH ViOLATTWJ IS HERKY DELETED. 

14. ANY LIEN, OR RIGHT TO A UEN, FOR SERVICES, LABOR OR MATERIAL FURNISHED TO THE 
LAND UNDER CONTRACTS LET BY OWNB^ OR BY PARTIES SHOWN ON THE OWI^'S 
SWORNSTATEMENTOR ANY ONE CLAIMINQ BY THROUGH OR UNDER THEM WHICH IS 
PERFECTED BY A RECORDED UEN CLAIM OR SUIT TO FORECLO^ FILED AFTH? AUGl^ 
19,2011 (INITIAL DATE OF POUCY). 

15. ANY UEN, OR RIGHT TO A UEN, FOR SBWICES, lABOR OR MATERIAL FURNISHED BY 
CONTRACTORS UNDER CONTRACTS LET BY LENDLEASE (US) CONSTRUCTION INC. 
(GENB^L CONTRACTOR) OR ANY ONE CLAIMING BY THROUGH OR UNDB^ THEM WHICH IS 
PERFECTED BY A RECORDED UEN CLAIM OR 6UITT0 FORECLOSE FILED AFTBT AUGUST 
19,2011 (INITIAL DATE OF POUCY). 

16. NOTE FOR INFORMATION: THE PROPERTY INCLUDED IN CITYFRONT SUBDIVISION 
RECORDED FEBRUARY 24,1987 AS DOCUMENT NUMBER 87106320 IS WITHIN 500 FEET OF A 
WAT^ COURSE OR SURFACE DRAIN SERVING A TRIBUTARY AREA OF 640 ACRES OR 
MORE AS SHOWN ON PLAT OF SAID SUBDIVISION. 

ISSUING AGENT FOR OLD REPUBLIC NATIONAL TITLE INSURANCE COMPANY 

OLD REPUBLIC NATIOlWrTlTLE INSURANCE COMPANY 
20 South aartt Street, Suite 2000 
Chicago, H 60603 
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ENDORSEMENT . 
ISSUED BY • • 

OM Republic National TItie Insurance Company 

Attached to Pie No. N011i0139 

Undeiwritar PoRey No. 0X08082486 

ALIA ENDORSeilENT 15.1 (NONIMpUTAtlON-ADDITIONAL INSURED) 

For puposea of the coverage provided f)y INa enckRBement, 

BIT Investment PffiyOne, 1J.C, a Deiawara ImltBd HatiHIty oompany 

CAddltkinal InaurecT) (a added as an Inaired under the policy. By execuOon below, the Insured named In 
Schedule A adoiowtedges that any payment made under 8ils endorsement ahaii leduoe the Amount of Insurance 
ae provided in Section 10 of the CondlSons. 

The Company screes that It will not assert the provlalona of Ekduslons from Coverage 3(a), (b), or (a) to deny 
lability for loas or damage oitoerwise Insured against under the tonus of the poiky solely by reason of the acdon or 
toacSon or Knowledge, as of Dale of Poli^, of 

members of River East P24 LLC, a Delaware IbnifBd liabBHy company and Ralatod 500 Lake Shore LLC, 
an IBinois IMtod RabBly company 

wh^ttor or not Imputed to ihe AdcHticnal Insured by operation of law, to the esctent of the panpentage Interest In the 
Insured acquired by Additional Insured as a purdraeer for vdue without Khowtedge of the asserted delect. Ban. 
encumbrance, adverse dalm, or other matter Insured against by the policy. 

This endorsement Is issued as part of the policy. Except as it mqpressly states, K does not 0) modHy any of the 
terms and pTOvidbns of the poBcy, (It) rnodfy any prior endorsement^ (HI) extend the Date of Polky, or (Iv) 
Increase the Amount of Insutanoe. To toe extent a provision of the polky or a previous endorsement is 
teconsisiBnt vdih an eorpress provision of this endorsement, this endorsement controls. Otherwise, this 
endorsement is subtject to all of the temte and providdis of the polky and of any prior endorstenents. 

AGREED TO AND CONSENTED TO: 

RELAtEO BIT SOG LfflCE SHORE OWNER LLC. 
a Delaware limited liability company 

By: Related BIT 500 Lake Shore Company LLC, 
a Delaware limited liability company, its Sole Member 
By: Related SOD Lake Shore LLC, an Illinois limited liability company. 

(kiimieM«XXMlM9AimrffimUadTMaAMoeiatlon. MrtsMsnswvsd. Aft'MCAW 
LAUD TtVil 

Ttwua60fadst^to{est(letedtoALTAIIeenseesaim/U.TAR«n«wstosaodmsndirioasortheiMBOfUBe. *noanim 
Al othw uses are prohMed. Reprinted under toeme iifim the Amattam Land T»a ABSOOI^ 

ALTA Bndonemutt iS.1 (Nonlmputatlon^dttionat Insure^ t401110139 



ENDORSEMENT 
ALIA ENDORSEMENT 1S.1 (NONMPUTATION-ADDITiONAL INSURED) 

(Page2of2) 

Old Repubfic Naffonal Tide Insuruiee Company, 
as Issuing-agent 

Oatad; Augi»t19,2011 

ConrIgM aoos^AmeiteanUnid Title Assoelation. MflgMirMMfved. AMHWCAW 

Tin use of (Ma Fonn la resMdatf to MIA Itoenaeaa and ALTA merabaw in good stoodlno as of too d^e of use. AHoeufnm 
AOedhertiseampraNbltod. ftopdntod under leaiwefirom toe AmeilCBn Land IVeAaaoclalton. 

ALTA Endoraemont 1d.1 (Nontoipididton-AddUonal Insured) N01110139 



ENDORSEMENT 
ISSUED BY 

Old Itepublle Nattonal Titfe insurance Company 

Attached to File No. N01110139 

Undenwiter Poficy No. OX08082496 

ZONING (MODIFIED FOR PLANS AND SPECIFICATIONS) 
1. The Compahy In&ureB ag^net loss or damage sustained by ttw Insured In the event ttist, at Dato of Policy. 

a according to appflcable zoning ordinances and amandmmts, the Land Is not classified Residential 
Business Planned Devetoprnent NwnberSBS; 

b. the tbHowbig use or uses are not allowed uiider that dastification; dwettttig units eCova the 
ground floor, business equtpmeirt sa^ and sendee, eating and drinkbig establtehments, offices 
Old general rdaS 

c. There shall be no RablB^ under this paragraph 1.b. If the use or uses ere not allowed as the result 
of any lack of ocmplianoa with any conditions, restrictions, or lequbemoitB contained In the 
zoning ordbiances aiKl amendments, Includhg but not fimlM to the fdlure to secure necessary 
ccmsents or authorizations as a prarequislta to ttie use or uses. This paragraph 1.a does nctt 
moc^ or limtt the coverage provided In Ctowaiad Risk 5. 

2. The Company further insures against loss or damage sustained by the Insured by reason of a final deoae 
of a court of competent jurisdiction 

a. ptohBdtlng the use of the Land, with any existing Structure or with any contemplated Improvement 
completed thereon in accordance with the buOdlng plane enfitled 500 Lake Shore Drtve Tower 
pr^i^ t>y Solomon Cordwell Buenz, Project Number 2010033 ddsd May 24,2011, (together, 
the 'StructureT), in each case as insured in paragraph l.b.; or 

b. raqulring the removal or attarafion of toe Structure on the basis that, at Date of PoOcy, the zoning 
ordinances and amendments have been violated respect to any of the tblowlng matteris: 

i. Area, width, or depth of toe Land as a building site for toe Structure 
li. Floor space area of the Structure 
Bl. Setback of toe StnicturefinMn the property Ones of the Land 
iv. itolght of toe Structure, or 
V. Number of parking spaces. 

3. There shall be no (ability under this endorsement based on 

a. toe invalidity of the zoning ordinances and amendments until after a final decree of a court of 
competent jurisdicttoh acQucflcating the bivaHdHy, the effect of whkto is to prohtoit the use or uses; 

b. the refusal of any person to purchase, tease or lend money on the estate or toterest covered try 
tois policy. 

ZanlnetModiriAirbrPlwwendSpaeificallons) MOIHOIse 



ENDORSEMENT 
ZONING <MODiPIED FOR PLANS AND SPECIFICATIONS) 

(Pag»2of2) 

This endorewnent is issued as part of the poiicy. Except as it expressly stales, it does not 0) modify any of the 
tarms and ptovMons of the poiky, (Q) tnodiiy atiy prior oidorsements, 00 extoid the Date of Pofky or (h/) increase 
the Amount of itsurance. To the extant a provision of the policy or a previous endorserrent is inconsistent with en 
axpms pioviBion of this endoreement, this endorsement controls. Otherwise, this endorsement is sut^ to all of 
the teems and provisions of the po^ aid of any prior endorsements. 

Old Republic National Title Insurance Company, 
as issuing agent 

Dated: August 19,2011 

Zoning (Mo<fflied for Plans and SpedRcallans) N01110139 



ENDORSEMENT 
ISSUED BY 

Did Republic National Title Insurance Company 

Attached to File ̂ to. N01t10139 
Undeiwriter PoNey Ko. 0X08082499 

RESTRICTIONS. ENCROACHMENTS, MINERALS - OWNER'S POLICY (MODIRED FOR 
PLANS AND SPECinCATIONS) 

The Company insures against loss or damage stntafned by the Insured by reason of. 

1. The existence, at Date of Policy, of any of the following unless expressly excepted bi Schedule B: 

a Present viotaUons on the Laid of any enftffceable oovenants. conditions, or resbidions, or any 
eoeistiing Impnivements on the Land that violde any buiiduig setback lines shown on a plat of 
subcfivision recorded or fDed in the PubHe Records. 

b. Future violations of any existing enforceable covenants, conditions, redrtcttons and building 
safoack lines refefred to in Schedule B which would be caused by future impiovements on the 
Land compleiad in accordance wifo piat» entSled 60Q Lake Shore Otfve Tower prepared by 
Sofomon Cotdwen Buenz, Pn^ect Number2010033 dated May 24,2011. 

c. Any instrument referred to in Schedule B as containing covanants, ppncGlions, or restrictlwis on 
the Land that, in addition, (i) establishes an easement on the Land; (ii) provides for ai option to 
purchase, a right of fbst refosal, or the prior approval of a future purchraer or occupant; or (IB) 
provides a right of reentry, possibitity of reverter, or right of forfeiture because of viofofions on the 
Land of any enforceable coveiiants, conditions, or restrictkms. 

d. Any encroachment of eidsting impioverhents located on the Land onto acQoinlng tand, and arty 
future encroachment onto joining land by future impFovements on the Land completed in 
aocordance with such (dans, or any ancroa^ant orito the Land of existing improvements 
located on adyosikig land. 

e. Any encroachrnent of exiedng Improvemente located on the Land onto that portion of the Land 
subject to any easement exceplad bi Sdiedide B, and any future encroachment onto any such 
easement by future bnprovernents on the Land completad In accordance with euch plena. 

f. Any noticea of violalion of covenants, cotkMlons, or restrictions relating to environmental 
protecOon recorded or Wed in the Public Reoonfe 

2. Damage to eidsttng bnprovements or any future improvements contorted in accofdance w^ such plans 

a that are locatBd on or encroach upoii that portion of the Land subject to any easement excepted in 
Schedule B, which damage results from the exetdse of the right to nteintain the easement for the 
purpose for which it was granted or resenred; 

b. resuWng from the fUtore exercise of any right to use the surfooe of the Land for the extractton or 
deveiopmerit rniiierala excepted from the description of the Land or excepted bi Schedule B. 

RestrieSbns, BMraadments, fyBnerate - Owners PoHCy diodifled for 
Plans and apedfieatlons) N0l1l01to 



ENDORSEMENT 
RESTRICTIONS, ENCROACHMENTS, MINERALS - OWNER'S POUCY (MODIFIED FOR 

PLANS AND SPECIFICATIONS) 
(Page2of2) 

3. Any final court order or Judgment requiring the removal frem any band atfiobiing the i^nd of any 
encroachrhent accepted In Schedule B, or any such encroechment caused by future fciqarovemerrts on the 
Land eornpieted in eocordance wHh auch plais. 

4. Any final oouit orctor or judgment denyir^ the right to maht^ any esdsUng impiovemehts cm the Land 
because of any violation of oovoiants, condKona, or restrictions, or building setb^ fines shown on a piat 
of arbdivision nsoorded or filed in tire Public Records, or any future improvemente on the Land eompteled 
in accordance with such plans because of any victation of odsfing covenants, oondllions or restrictions or 
building setback fines eiccepted in Schedule B. 

Wherever in this endorsement the vinrds "covenants, conditions, or restricfions" appear, they do not tndude the 
terms, ccivehants, conditions, or fimitafions contained to an tostrunent creating a lease. 

As used to patsgraphs 1.a. and 5, the words Covenants, oondttions, or restrictians" do not include atiy ccvanents, 
cottcfifions, or restrictions (a) lei^ng to oblations of any ̂  to perform naintenance. repab, or remediaifon on 
the Laid, or Oi) pertatoing to environmental pnoleolfon of any kind or nature, tociudtog haxardous or toxic matlars, 
conditions, or substances, ewiept to the extent tha a notice of a violation or alleged violaiion affocting the Laid 
has been recorded orffied in the Public Records at Date of Policy and » not exoeptad to Scherfole B. 

This endorsement is Issued as part of the policy. Bospt as it expressly states, It does not (i) modify any of the 
terms ami provfoiona (ri the polhy. 09 mo(% any prior endorsemants, 011) extend the Date of Policy or (Iv) Increase 
tfw Amount of insurance. To the extent a provision of the pofcy or a prerfious endorsement is toconsistent WHh an 
exprase provtoion of this endorsement, fiifs endotsemeirt controls. OtharwlBei this endorsement is subject to all of 
the terms and provisions of the policy and of any prior endorsements. 

Old Republic National Title Insurance Company, 
as Issuing agent 

Dated: August Id, 2011 

RosMciione, Bmoaehmenit, kftimiB • Ownei^ PMcy (tUodfitBd tbr 
Ptons and ̂ dScadons) NOlltQISS 



ENDORSEMENT 
ISSUED BY 

Old Republic National TKIe Insurance Company 
Attached to FOe No. N0lll013e 

Underwriter Policy No. OXOro82486 

ALTA ENDORSEMBIT 17.2 {UTILITY ACCESS) 
the Conqiany insures against loss or damage sust^ed by ttie Insured fay reason of the lack of a right of acoess 
to ttte foilovringudlttles or services: [CHECK ALL THAT APPLY) 

Bl Waterservice 

EI Qedrical power servlcs 

El Natural gas service 

B SanilBiy sewer 

BI Tetephone service 

B Storrn water drainage 

either over, under or t^wn rights-^w^ or easements for the benefit of the Land because of: 

(1) a gap or gore between the boundaries of the Land afid the f%hts4f<way or easwnents; 

a gap between the boundaries of the righta-of-w^ or easements; or 

(3) a terminarion by a grantor, or its successor, of the rights-of-way or easannents. 

this endorsement Is issued as part of the poflcy. Except as it expressly states, H does not (0 mpd^ any of the 
terms and provisions of the poBcy, fii) modify atiy prior endorsements, (IB) extend the Date of Poll^, or (Iv) 
increase the Amount of Insurance. To the extent a provblon of the policy or a previous endorsement is 
Inconsistent with an express provision of this endcHsement, this endorsemant controls. Othanviss, this 
endorsemmd is subject to aij of the tenns and provisions of the poAcy and of any prior endorsements. 

Old Republic National Title insurance Company, 
as is»iing agent 

Dated; August19,2011 

CopyrtgMSlXiS-MbSAiiiMtcanUniincteAssoatatlon. AS ifgtirs reseivatf. 

The use oTttilt Form a iBBlrtoled to ALIA Isensees and ALTA (mmbws In good stanSre as ofttia data of use. 
AlaSMrusesamimhibttod. ReprMed under loenaeltom the Amertcan Land ISIeAssdclaSon. 

ALTA Endoraemefit 17.2 iUffltr Access} miiioiss 



ENDORSEMENT 
IS8UE0BY 

Old Republic National Title Insurance Company 

Attached to File No. N01110139 

UiKierwritsr Policy No. O)(0a0S2496 

ALTA ENDORSEMENT 18.1 (MULTIPLE TAX PARCEL) 

the Cnnpany msures agaftwt loss or damage sustained by the Insured t)y reason of. 

1. those portions of ttte Land identified bekiw not being assessed forreai estate taKSS under the listad tax 
identification numbeins or those tax idenlfficatlon numbers hciuding any addWohai land: 

Pareei: Tax idenMcetion Numbers: 
Paroei 1 of the Land 17-10-218-007-0000 

17-10-218-008-0000 

2. aieea88[n8nts,irany, desaftiedinSeheduiBAbdngcutolTordMurfaedbythenoipapnontofieaiestate 
taxes, ass^smenlB or other charges inposed on tire servient estate by a governmental authority. ' 

this endoraement Is issued as part of tire poffcy. ExcM esU^epressly states, ft does not (Ocndiiy any of tiie 
tanms and frovistoris of the policy, (U) mocfify any priv endorsements, 010 extend the Qats of PoUcy, or 0y) 
iiKrease the Amount of insurance. To the extent a pipviston of the pcAry or a previOiB endotsement is 
inconsistent with an eoqxess provision of this endorsement, this endorsement oonbols. OtherwiBe, fhts 
endorsement is subject to alt of the terms and provisions of the policy and of any prior endorsemenlB. 

Old Republic National Titie insurance Company, 
as issuing agent 

Dated: August 19,2011 By: 

Co|9riBM 2008-2009 JtaiMleMUnd Tin* SnocMton. AS tloMs raMivad. 

The use cf Ms Form 18 rastricttdto ALTA lloensees md ALTAimnihare In good BtamBno as Of the Sate or lita. 
Aloltwr uses are prohlbBad. RapiMM under deenae Own the Ameiloan Land THtoAaaooiallon. 

ALTA Endoraement 1S.1 (MuWpleTax Parcel) NO111O130 



ENDORSEMENT 
ISSUB3BY 

dd Republic National Titie Insurance Company 

Attached to File No. N0111IM39 

Underwriter Pofty No. OX08082496 

ALTA ENDORSEMENT 26 (SUBDIVISION) 
The Company insures against loss or damage sustained by the Insured t)y reason of the feBure of the Land to 
constitijie a iawtiiily created parcel according to the sutxtMsion statutes and focal subdMsfon ordinances 
appBcaUetothetjand 

This endorsement issued as part of the pr^. Buept as it expressly states, it does not (i) modify any of the 
tenns and praviskxis of the poOcy, (ii) modify any prior endorsementa, (ill) extend the Date Policy, or (iv) 
Increase the Amount of Insurance. To the extent a provyon of ttie poHcy or a previous endorsement te 
bicoiteisteiit wSh an eoqjtess provision of this endorsement, this enrkysement controls. Otherwise; this 
endorsement is subtject to al of the terms and prcMsions of the policy and of ariy prior endorsements. 

Old RepuMIc National Titie Insurance Company, 
as Issuing agent 

Dated; August 19,2011 

CopyrlgM2CI06-20MAiiwrioanUiidTtliato»otiatton. AHitetoiMWVMl, 
The use of Oil» Ponn Is fesMcted to ALTA Heansass and ALTA msmtiars In oood siandlng as of Sw dais of use. Auaa«naN 
Atolfiar uses are proMXIsd. Refsinted under BoenselhimifheAfiMilosn Land TOaAsaoolalton. 

ALTA Endofsemenl 26 (Subdivision} NOtllOISe 



ENDORSEMENT 
ISSUED BY 

dd Republic National Title Insurance Company 

Attached to FHe No. NOIIIOISS 

Underwriter Policy Na OX08082486 

ALTA ENDORSEMENT 5.1 (PLANNED UNIT DEVELOPMENT) 
The Company &18UIBS against toss or damage sustained by the Insured by reason ofi 

1. Present vioiattons of any restrictive covenants rafefFad to in Schedule 6 that restrict the use of the Land or 
the fbrfeiture or reversion of Title by reason of any provision contained In the rsstitctiva covenants. As 
used In this paiegraph 1, the words ^restiictive covenants* do not ratbr to or include any covenant, 
condition, or restriction (a) rtiattng to obligations of any type to peribrm merfntonance, repah; or 
remediation on the Land, or (b) pwtaining to environmeittd protection of any kind or nature, indudtng 
hazatri(ki8ort(»(icmattsrs, oondSlons, or subsianpes, eoeeept to the extent that a notice of a violation or 
alleged violStion affscfing the Land has been recorded in the Putriic Records at Dale of Pplcy and is not 
exMpted in Schedute B. 

2. Any charges or assessments In favor of any assodatipn of homeownetB, that are provided for ki any 
document refsned to in Schedule B, due and unpaid A Date of PoBcy. 

3. The enforoedremovd of ar^existtngstnmture on the Land (otfier than a boundmywaH or fsitce) because 
it encroaches onto adjoining land or onto any eesemenis. 

4. The failure of the Title by reason of a right of first refusal to purchaBe the Land that was exeitfsed or couM 
have been exercised at Date of Policy. 

This endorsement is issued as part of the policy. Except as it eigxaasty states, it does not (!) modify any of the 
tenns and provisions of the policy, (11) modify any prior endorsements, (til) extend the Data of Pdlkiy, or (iv) 
increase the Amount of insurance. To the extent a provision of the policy or a previous endorsernent is 
inconsistent with an express provision of this endorsemenL this endorsonent corrtrols. Otherwise, this 
endorsement Is sut^ectto aH of thetarms and provisions of the policy and of any prior endorsements. 

Old Republic National THto Insurance Company, 
as Issuing agent 

D^: August 1S, 2011 

CopyrfgM tm-tom Amarioan Land THto Aasooialton. AS itsbta taaarved. 

TtauaaafthtoFcmntenBMcMtoALTAaceiutaesatriALTArnambantnerKdatatKllnsascrfthadaleofi^^ 
Mlottieru8ttafO|TOh1bftsl> Roprintod uidor flcenso from dw AntBilcfln Land THteAssoctoHon. 

ALTA Endorsement 5.1 Untt Development) N01110139 



ENDORSEMENT 
ISSUED BY 

Old RepubHc National Title Insurance Company 

Attached to FHe No. NOIIIOIsg 

Undwwrttar Policy No. OX08092496 

ALTA ENDORSEMENT 8.2 (COMMERCIAL ENVIRONMENTAL UEN) 
Ihe Cor^iaRy insures agairat lose or ttonage Bustatned by the Insured by reason of ah en\dionmentai protection 
Hsn ttiat at Dale of PoOey, to recorded In the Pubic Reoords orfHed fnttre records of the cl«t( of the United States 
(fistiict court for the district in which the Land to locatad, unless the erwirorvnental protection Hen to sat forth as an 
exc^itlon In Schedule B. 

This endorsement Is issued as part of the pohv- Breept as it a}4ire8s!y states, It does not (i) mod^ any of the 
terms and provisions of the poDcy, 0) mpdi^ any pii^ endorsetnente, (ID extend the Date of PoBcy, or (K^ 
{ncraese the Airxiunt of ineurance. To ttie extent a provision of the poBcy or a pravfoua andoiBament to 
tooonstetent wlh an express provision of this endorsement, this endorsemertt oontiols. Otherwise, this 
endoisttnent is sutjectto ai of thetamB and pfovtokms of IhepoCcy aid of any prior endDrsements. 

Old Republic National Tftie Insurance Company, 
aaisau^agent 

Dated: August 19, Z011 

CereitoM SOOe-SOOS AiWrtcira UM Tllto AtsoclattoB. AB rigMs tMwvML 
'Hw tea cfiMs Fdim to lasMdMi to ALTA MoenseM and ALTA nwmbm (n good candlnB u cfhe dale of ttts. 
AfoflitenBasampRMUad. RaprMteimderfcancattoin toeAnnilcan Late TUaAteoetoltotL 

^.TAEridorBMneMMtCominerciatEinAorotMnMUan) NOItidlSS 



ENDORSEMENT 
IS8UEDBY 

Did RepuWic National Tttle Insurance Company 
Attached to File No. N01110139 

UndenwHarPolfey No. OX08082496 

ARBITRATION ENDORSEMENT (OWNER'S) 
The pronrf8ion& of paragraph 14, enttied "AibbHtton", of the Conciitions of this Polky are hereby deleted from the 
Polfcy. 

This endorsemerit is issued as pat of ttie policy. Except as it etqjressiy states, it does not 0) modi^ any of the 
terms and proi^ons of the polfcy, W riuxiiiy airy prior endorsernents, (ii} extaid flie Date of Pofir? or (iv) inaBase 
the Amount of Insuianca To the extmt a provision of the poBcy or a prenriouserviorserhent is inconsistent with an 
esqpiiess provision of this endorsernerit,fhteendor8ernentoofitrol&. Othawise. this endorsement is srAjeot to aR of 
the terms and pravisknns of the poHtgr and of any prior endorsements. 

Old Republic National TItte Insurance Company, 
as {ssuing agent 

Oated; August 19,2011 

AibHnttui EndotMnwnt (Own^) N01i10t39 



ENDORSEMENT 
ISSUED BY 

Old Republic National Title Insurance Company 

Attached to File Na N01110138 

Umterwilter Policy No. OX08082486 

CONTIGUITY ENDORSEMENT (SINGLE PARCEL) 
The Company insures against loss or damage sustained l)y the bisured by reason ofi 

The failtsB of the Land to be a sbigle contiguaus parcel wMhout the pr^ence of any gaps, strips or gores wEifn 
the Land. 

This sndoisement is issued as part of the poKcy. Except as it wtpressly states, it does not (i)mod^ any of the 
ternis and previsfone of the poHcy, ̂  motfliy any prior endCNeanents, (B) extend the Dale of Policy or Ov) hcrene 
Oe Amount of Insunanca To the extant a pravi^ of the policy or a p(»rious endorsement Is Inconsistent wfth an 
express provisiai of this endorsonent, this endorsement controls. Otherwise, this mdorsement is siAjedt to aB of 
the toms and provisions of the policy and of any prior endosements. 

Old Republic National Title Ineurance Company, 
as issuing agent 

Dated; August IB, 2011 By: 

ConaButtyButoraament (Single Parcel) NOIIIOISS 



ENDORSEMENT 
ISSUED BY 

Old Republic National Title Insurance Company 

Attadied to File No. N01110139 

UndenwrRsr Policy No. 0X00082406 

ALTA 25 SAME AS SURVEY 

The Cqmpany insuies eg^st toss or damage sustetoed by the Insured by reason of the Mure of the Land as 
described In Schedule A to be the same as that idehtffled on the survey ihade by Homer L Chastain & Assodalas, 
U.P dated May 12,2011 and last revised July 20,2011 emd des^nated Job No. 5681. 

This endoiBemerX Is Issued as pert of the policy. Boept as It expressly states, ft does not (i) modfly any of the 
tarms and previsions of the poffcy, (IQ tnodHy any prior endcxsements, extend the Date of PoOcy or Ov) bKaease 
ihe Amount of insurance. To the extent a prevision of the policy or a previous endorsement is inconsistant with an 
express provision of this endorsement. Oils endorsement controls. OthenviSe, this endorsement Is subject to aH of 
toe terms and pnwlslons of toe policy and Of any prior endorsemente. 

Old Republic National Title Insurance Company, 
as Issuing agent 

Dated: August 19.2011 

ALTA 2d SAME AS SURVEY N01Yl013e 



ENDORSEMENT 
l8SUe>BY 

Old Republic National title insurance Company 

Attached to FBe No. N01110139 

Underwriiar Policy No. OX0S082496 

ACCESS ALTA17 

The Company insures agaitst loss or damage sustmned by the insured if. at 0^ of Policy: 

(9 the Land does not abut and have both actual vehlcUter arid pedestrian access to and from N. Lake SiMre 
Drive ftiedestrian only), E Grand Ava (pedestrian only). N.Pe6i^goCL and E.llitfioi8SL0he 
-SUeerx 
(6) the Street is not physically open and pubRdymainiained. 

P) the Land is not contiguous to N. Lake Shore Drive along te Easterly boundary and is not contiguous to 
E Grand Avenue along RsNormeiiy boundary and Is not configuous to N-PeshtlgoCt. along to Westerly 
boundaiy and is not contiguous to ElUnois St along to Southerly boundary, or 

fiv) the insured has no right to use existing cisb cuts or entries along that portion of the Street dMttttng the 
Land. 

This endorsement Is issued as part of die policy. Except as It expressly states, It dow not (i) modify any of the 
terras and ptovlsionB of the potky, (B) modHy any prior endoreements, 011) extend the Data of PoHcy or (N) inctease 
the Amount of Inaurance. To the extent a provision of the polkv or a previous endorsement Is inconsistent wtth an 
exivess provision ofthis endorsement diis endorsement controls. Otherwise, this endorsement is subject to aH of 
the tmns Old provisions of the policy and of ariy prior endorsements. 

Dated: August 19.2011 

Old Republic National Title Insurance Company, 
as issuing agent 

By. 

A/ 

ACOUB ALTA 17 mmoise 



ENDORSEMENT 
ISSUED BY 

Old Republic National TItie Insurance Company 

AtlBchdd to inia No. N0111(H39 

Underwritar Poltcy No. 0X08082486 

EXTENDED COVERAGE 
Stendatd Exc^jQon Numbers 1,2,3,4 and 5 ere hereby del^ from this Pollpy. 

This endorsement Is Issued as part of the policy. Except as it expressly states, it does hot 0) modify any of tto 
toms aiid provrisions of the policy, (li) mod^ any prior endorsements, OH) extend the Dale of Policy or (iv) Increase 
the Amount otf Insurance. To the extent a provision of ttte policy or a previous endorsement is {nconelstert with at 
fficpress provfeion of this endorsement, thfe endorsement oontrois. Othenwlse,thisaKloisementi88Ut^ecttoail(tf 
the temis and proviSons of the poScy and of any prior endorsemente. 

Old Republic National Title Insurance Company, 
as issuing e^ent 

Datech August 18,2011 

BemdM Covengs NOIItOISS 




